





























Type E Pulverizers. Continuous operation 
and frequent increases in capacity coused 
by today's gruelling operating conditions 
are readily met. 

Plants considering conversion to coal 
firing for economic and other reasons 
should investigate the performance of 
these pulverizers in connection with direct- 
firing pulverized-coal systems. Their reli- 
ability, ease of operation, and their abil- 
ity to handle a wide variety of coals fit 
them into the fuel economy picture any 
day, and especially so during the present 
emergency. 

Features of the Type E Pulverizer are 
detailed in Bulletin G-30A. Copies will 


be sent on request. 


Pulverizing 120 tons per hour of coal aver- 
aging 50 grindability to the fineness re- 
quired for direct firing three large boilers 
is no great task for 12 of these 16 B&W 
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Type E Pulverizer with ball-bear- 
ing grinding elements and internal 
fines classifier in upper section 
and driving elements with pres- 
sure-feed lubrication system in 
lower sev:on, sealed and pro- 
tected from coal dust. Primary air 
fan and pulverizer generally 
driven by same motor. 
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GEORGE A. STETSON, 


Why Join a Soctety? 


N peacetime a majority of engineering-college students 
are planning careers in engineering and industry. 
Through their student branches the engineering societies 
reach out into the engineering colleges to help prepare 
these students for the period of transition from academic 
to professional and business life. By making available to 
the young graduate a junior membership they afford 
him an opportunity for professional fellowship and self- 
advancement. 

At present and in a majority of cases the natural transi- 
tion of the student from academic to professional life is 
being interrupted by the war. Some graduates will be 
fortunate enough to be placed in situations where their 
engineering experiences will develop their professional] 
growth. Many others will not and instead they will 
find their engineering careers seriously handicapped. In 
either case uninterrupted affiliation with the profes- 
sional engineering society serving the field of engineering 
which they have prepared to enter will be of real value 
when these students return to civil life and need the sup- 
port and inspiration of professional fellowship. 

The reasons for joining professional engineering socie- 
ties do not change although they may be more com- 
pelling under some circumstances than under others. 
Prudent planning on the part of engineering students now 
in college should not lose sight of the after-the-war ad- 
vantage of uninterrupted affiliation with a professional 
engineering society. In order to give the student some- 
thing to think about, MecHanicaL ENGINEERING is re- 
printing in this issue, page goo, an article written by 
D. C. Jackson, professor emeritus of electrical engineer- 
ing at the Massachusetts Institute of Technology, that 
appeared originally in Tech Engineering News, November, 
1927. The arguments adduced by Dr. Jackson are even 
more compelling today than they were in 1927. 


New A.S.M.E. Committee 


T its October meeting, as reported in this issue (page 
928), the Executive Committee of the A.S.M.E. 
Council appointed a new committee to deal with the 
Society’s program for postwar planning. In order to 
reassure members of the Society that the project is in 
competent hands, it should be stated at once that the 
chairman of this committee is E. G. Bailey, vice-president 
of The Babcock and Wilcox Company, and the members 
are Ralph E. Flanders, president, Jones and Lamson 
Machine Company, engineer and writer on economic 
subjects, chairman of the committee on research of the 
Committee for Economic Development; W. L. Batt, vice- 
chairman of the War Production Board, president, SKF 
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A.S.M.E.; R. E. Doherty, president, Carnegie Institute 
of Technology, already engaged in postwar planning ac- 
tivities in the Pittsburgh area; and David C. Prince, 
of the General Electric Company, who, as president of 
the American Institute of Electrical Engineers two years 
ago, spent much time in talking to engineers about post- 
war problems. it would be hard to find among enngi- 
neers a group more competent to lead the Society and 
its members in making themselves active forces in plan- 
ning for the difficult days after the war. 


Paper Shortage 


S in every other area of our economy, a serious situa- 
A tion has developed in connection with the paper 
that is used by magazine publishers, including the engi- 
neering societies. Because of a shortage of paper, the 
A.S.M.E. publications, in common with others, have 
been limited in the quantity of paper they are permitted 
to use to what amounts to go per cent of the total ton- 
nage used during 1942. Beginning with January, the 
amount which the Society will be permitted to use in its 
regular publications during 1944 will be 75 per cent of 
the tonnage used in 1942. 

The Society has been alert to the need for paper con- 
servation for some time. About a year before paper limi- 
tations went into effect, members of the Society were 
asked, as a conservation measure, to permit the removal 
of their names from the mailing lists of Transactions and 
the Journal of Applied Mechanics if, for any reason, they 
were not making use of these publications. 

As soon as paper limitations went into effect, the 
Society studied the situation to see what could be done 
to decrease use of paper. First, the margins of Mecuant- 
caL ENGINEERING were trimmed. As more was trimmed 
from the side than from the end margins, it was found 
possible to add three lines (six for a two-column page) 
and still keep the proper proportions of type and total 
areas. The number of extra copies printed was reduced. 
Paper stock used was reduced from a s0-lb to a 45-lb 
base and will be reduced to a 4o-lb base. Lighter cover 
stock was used. 

These measures sufficed in 1943, but with the extra cut 
for 1944, additional economies become necessary. It 
must be remembered that since 1942 the membership of 
the Society has been growing steadily and hence the 
number of copies printed has also grown. In this same 
interval the engineering schools have changed to a 
twelve-month year so that student members get 12 issues 
of MecHanicat ENGINEERING yearly instead of eight. 
Larger meeting programs and more Society activities 
have increased the supply of articles and other demands 
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for space. How are these new conditions to be met? 

At a recent meeting the Committee on Publications 
reviewed this problem thoroughly and took several 
actions. It was decided that copies of Mecuanicat En- 
GINEERING would be issued to student members without 
the advertising pages. Although the Committee re- 
gretted taking this action, it felt that the saving in 
paper justified the step. A further cut in trim size of the 
pages of MecuanicaL ENGINEERING was authorized, 
provided the technical details can be worked out with 
the printer. It was felt that the limit had practically 
been reached in reducing the size of the type face and the 
weight of the paper. 

Conscious of the fact that it could not save all the paper 
necessary to keep within the limitations imposed upon it, 
the Committee, not satisfied with the cheese-paring de- 
vices already mentioned, turned to moreconstructive ways 
of solving its problem. A year ago, in anticipation of 
changes that might have to be made when the war came 
to an end, the Committee began a study of the possible 
needs of MecHanicat ENGINEERING and decided upon an 
enlargement of the editorial staff that would permit a 
more thorough editing and condensation of articles than 
had been possible in the past. It was natural, therefore, 
for the Committee to look to the editorial staff to help 
out during the paper shortage by putting this new policy 
into effect. It instructed the staff to pay special atten- 
tion to the quality of articles published and to make 
every effort to see to it that these articles would be more 
thoroughly edited and condensed. Although the deci- 
sion in the first instance was not prompted by any de- 
sire to save paper but because of the belief that readers 
prefer carefully edited and properly condensed articles, 
the foresight in enlarging the editorial staff proved a 
double blessing at this time of paper shortage. The task 
of carrying out the policy will not be an easy one and 
co-operation will be needed in order to put it into effect. 
The Committee is confident that members of the Society 
will approve the policy in principle. 

Most drastic of the changes in publication procedure 
authorized by the Committee, however, has to do with 
articles for the Transactions. It has been decided to pre- 
print papers for the 1944 Spring and Semi-Annual Meet- 
ings directly from the authors’ typescripts in a form now 
used by the American Institute of Electrical Engineers. 
After the meetings have been held these preprints will be 
carefully reviewed. Decision will be reached as to which 
of the preprinted papers are of sufficient value to be used 
in the Transactions. If the papers chosen for printing 
are long, the authors will be asked to condense them be- 
fore they are edited and printed. 

This procedure, desirable from many points of view at 
any time, is particularly desirable and necessary during 
the paper shortage. It will result in permanent econo- 
mies and in raising the quality of the Society's Trans- 
actions. Here again co-operation will be needed. It will 
be necessary for authors to be more careful than they have 
been in the past in the preparation of typescript copies 
of their papers and of copy for illustrations and tabular 
matter; and it will be necessary for committees who set 
up programs and solicit papers for meetings to explain 
the change in procedure to authors. Again, the Com- 
mittee on Publications is confident thar it will have the 
backing of the average member. 
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E.C.P.D. in the War 


NCE more the Engineers’ Council for Professional 

Development has met and once more it has demon- 
strated to the small group of engineers and educators who 
were priviliged to attend its annual dinner what men of 
vision and practical idealism are trying to accomplish 
for the benefit of the engineering profession and engineer- 
ing education. 

A brief report of what wartime conditions have meant 
to E.C.P.D. will be found in this issue. It reveals that 
the program of the Council and the men who direct it 
are virile enough to meet changing conditions without 
altering ultimate goals. Marked progress is being made 
in an attempt to find reliable yardsticks for measuring the 
apptitudes of young men who wish to enter the engineer- 
ing colleges. Accreditation of engineering curricula 
has been practically suspended owing to war conditions, 
but the interest of E.C.P.D. in maintaining high stand- 
ards in the schools is unabated. Plans for aiding young 
men in the profession are being expanded and revised, 
and a manual for junior engineers is in preparation. One 
of the constituent bodies, the American Society of Civil 
Engineers, is making a vigorous effort to assist its 
younger members who may become involved in collec- 
tive-bargaining procedures. The educators are keenly 
alive to the challenge and opportunity of the postwar 
era and have a progressive outlook on educational ob- 
jectives and ways to achieve them. Granted the support 
and intelligent interest of the engineering societies and 
of the industries and other employers who utilize engi- 
neering-college graduates, these men will make note- 
worthy contributions to the life of the nation after vic- 
tory has been won. Threatened shortages of trained 
engineers and the problem of what to do with men who 
have been inadequately trained will require the utmost in 
co-operation on the part of the schools, the employers of 
engineers, the engineering societies, and the men to be 
returned to civil life. E.C.P.D. can be a guiding in- 
fluence in co-ordinating efforts in this area. 

One of the handicaps under which E.C.P.D. labors is 
that it lacks the direct contact with thousands of engi- 
neers that would be possible with an individual-member- 
ship association. E.C.P.D. establishes policies for joint 
action, but the carrying out of these policies must be 
done by the several constituent bodies. Some organiza- 
tions have disintegrated because of lack of direct per- 
sonal contact between the organization and the men that 
are being benefited. The leadership of wise and able 
men is likely to be dissipated by passing through too 
many channels of communication. It is heartening, 
therefore, that the Council has seized upon the Fairman 
plan, which affords an opportunity to bring the program 
of E.C.P.D. to every engineering group in the nation. 
E.C.P.D. will soon issue a pamphlet, ‘“Will You Help?” 
prepared by a committee of which Mr. Fairman is the 
chairman. The pamphlet is a manual of information 


and instruction for local groups of engineers all over the 
country who wish to carry on the work of E.C.P.D. in 
their own communities. Successful operation of the plan 
will not only hasten attainment of E.C.P.D. objectives 
but should also prove a practical device for enlisting the 
interest and support of thousands of engineers for its 
program. 
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ANPOWER utilization in the United States is at this 
time in the stage of definition, identification, and pro- 
graming. Outstanding leadership in this field is being 

supplied by the Bureau of Manpower Utilization of the War 
Manpower Commission 

While the Bureau of Manpower Utilization furnishes leader- 
ship in this field, by far the greatest amount of actual utilization 
work is done within industry itself by management and labor. 
Other government agencies, closely identified with production 
facilities, render varying types of assistance. 

At this point in the manpower-utilization program we are in 
the consulting rather than the inspection stage. The ever- 
increasing stringency of the labor market, as well as the speed 
with which industrial management increases its Own activities 
along this line, will determine whether we have to enter the in- 
spection approach to this question. 


MANPOWER UTILIZATION DEFINED 


Utilization can be defined as follows: Utilization means the 
most productive use of the minimum amount of labor necessary 
for production under working conditions that will maintain 
worker effectiveness and morale. 

When this conception and definition of responsibility are 
thought through, the extent of the obligation will plot an area 
of large size. It includes the best use of industrial, agricultural, 
and government personnel. It means that each person, male or 
female, who is physically able to render personal service, shall 
be given the opportunity to serve in an essential capacity; exert 
his or her particular abilities in a sustained and unrestricted way 
ona schedule of hours and under working conditions consistent 
with good health and morale. Actually no worker is left out 
of this total war enterprise. Obviously, utilization involves all 
the factors that affect workers in the performance of their pro- 
ductive effort. It is immediately apparent what some of these 
factors are—Plant conditions, production procedures, personnel 
policies, and out-plant conditions. In fact, a list of the various 
elements of these major categories affecting manpower utiliza- 
tion needs to be set down. We shall include such a basic-factor 
list in connection with the program plan of action. 

Lest we become casual in considering utilization, we should 
recognize that we are now seriously underutilized all along the 
manpower front. This is the consensus of opinion of manage- 
ment, labor, and of independent observers. 

When in an airplane factory over 30,000 employees have been 
added to the pay roll in one year, and yet at the end of the year 
there are 400 less employees than at the beginning, we can 
understand the enormous utilization wastage of turnover. 

As to ‘‘absenteeism,"’ in one large company, it was found that 
the rate of absenteeism was such that 1500 additional workers 
had to be kept on the pay roll in order to meet the production 
schedule. 

On the other hand, when a shipyard in a period of 9 months 
can cut the man-hours on a Liberty ship from 900, 000 to 250,000 
hours, we get some idea of the contrast between underutilization 
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and utilization. We gain an insight on what manpower utili- 
zation Means. 

When a plant, by improved production procedures, can turn 
out 35 per cent more work with 25 per cent fewer workers, we 
get an idea of what proper utilization can do and is called upon 
to do. 

From these illustrations, it is clear that the utilization job 
has got to be done at the local level, where the plants, factories, 
and industries are located, and it is the combined job of Gov- 
ernment, labor, and management 

The utilization job requires a plan of procedure to acquaint 
management not only with the manpower-utilization services 
of the War Manpower Commission but a plan of publicized in- 
formation on utilization that will enlist the co-operation of 
management and labor in undertaking utilization improve- 
ments. 

Let us now translate this general job statement into a utiliza- 
tion program at the local level, as follows: 


I DETERMINATION OF UTILIZATION NEEDS IN AREA 
The primary indicators of need are as follows: 


1 Unplanned Selective Service withdrawals, and relation to 
“‘manning tables.” 

2 Production lag and production rate per man-hour. 

3 Excessive turnover. 

4 Excessive absenteeism. 

5 Unusual labor-recruitment problem. 


Effective utilization of manpower is so big a job, with so 
many sides to it, that we must organize our attention on the 
larger issues first. That being so, we can pick out what are the 
primary indicators of inadequate utilization. They are such 
things as unplanned Selective Service withdrawals, production 
lag, and low production rate per man-hour, excessive turnover, 
absenteeism, and unusual labor-recruitment problems. 

Notice that these primary indicators are not the causes, but 
the effects of underutilization. They are the signals of need. 
There are other signs, too, such as frequent complaints of work- 
ers at the employment center. Also, threatened strikes and 
serious accidents are evidences of need, but these latter are 
dramatic items that are headline news and could not fail to 
provoke attention. But, in the ordinary day-by-day treadmill 
of war effort, we can expect to find need for a utilization job 
wherever military withdrawals are irregular, where production 
is behind schedule, where turnover and absenteeism are ex- 
cessive, or where there are serious labor-recruiting problems. 

It would seem to be a matter of common sense that on account 
of the hurried pace of war production, we have to think in 
terms of greatest needs first. Of course, we have to do an over- 
all educational job, too, and do it concurrentiy, but we shall 
deal with that a little further along. 

Our situation is somewhat analogous to an epidemic of in- 
fluenza. It may be that the general health of the populace is 
below par, and that this contributes to the rapid spread of the 
disease. The medical job is, of course, a dual one. It must 
treat the sick, and it must conduct a health campaign in the 
press to get as many as possible to help themselves and keep 
well. The physicians, however, will be giving their skilled 
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attention to those in greatest need. In like manner, our con- 
sultants are out there in the area dealing with the most pressing 
cases of need. The training and placement personnel are an in- 
dispensable auxiliary force. At the same time, a general health 
campaign is under way. We shall presently make suggestions 
for the health campaign. The epidemic we have to deal with 
is underutilization, and the utilization program is the health 
program to meet that condition. The whole enterprise is 
under the operational direction of the area director. 

1 Selective Service Withdrawals and Manning Tables. One of 
the very first recognized needs for manpower utilization arose in 
connection with Selective Service withdrawals from industry. 
A technique was needed that would prevent undue dislocations 
of worker personnel while at the same time providing for mili- 
tary manpower. That technique is now well known to every- 
one as the ‘Manning Table and Replacement Schedule’’ pro- 
cedure. Its usefulness as an instrument in connection with 
other phases of utilization is significant. However, it should 
be mentioned here that the Selective Service phase of the utili- 
zation job is not at all finished. The work along this line must 
continue. It is well to add here this further comment: That the 
assistance rendered and being rendered to management in the 
preparation of manning tables by Bureau of Manpower Utili- 
zation consultants has been one of the outstanding parts of the 
civilian war effort. As of June, 1943, manning tables for more 
than 6000 factories, shipyards, and other work places have been 
prepared or are in process of preparation. 

We may expect to find in connection with this work that 
after the replacement schedule is made out, some employers will 
say that they cannot meet its replacement demands. This con- 
dition is becoming quite common. Responsibility for addi- 
tional utilization service is thus called for. We may regard this 
as a further extension of the manning-table project. 

Though the manning-table plan has of necessity occupied a 
predominant place, we are all aware that the utilization pro- 
gram branches out in several directions. As we shall see, the 
manning table will continue to be a useful part of utilization. 


SUGGESTED CHECK LIST FOR INDUSTRIAL 
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2 Production Lag and Production Rate per Man-Hour. In the 
case of ‘production lag,’’ we know that factors outside of our 
responsibility may be operating, such as lack of material and 
equipment, but nonetheless, production lag is a danger signal 
and should not be ignored. 

How do we know what constitutes production lag? The 
answer to this question would be very easy if all war-production 
plants had a production schedule. All the major shipyards, air- 
craft, and auto factories have, but many companies have no 
such schedule, and this is especially true of the subcontractors 
No doubt, as time goes on, it will be possible for most businesses 
to set up production goals. However, we are not without 
recourse in getting at production lag. 

In cases where there are production schedules, production 
percentages are available from information supplied by the War 
Manpower Commission's Reports and Analysis Service, and 
also from procurement agencies of the Government. One 
caution should be brought out here, and that is, that the 100 
per cent fulfillment of a production schedule is not proof that 
the best utilization is taking place. Production schedules were 
set quite arbitrarily as ‘‘best guesses."’ Recently one very large 
aircraft plant that was up to 100 per cent production made a 
utilization survey, and found that it could maintain that pro- 
duction with 1400 fewer employees. 

In factories without production schedules, it will be necessary 
to depend upon estimates derived in various ways, from the 
plants themselves or from production-drive committees and the 
like. 

We have just talked about production lag in terms of pro- 
duction in relation to schedules. But in the last analysis, 
utilization is greatly concerned with the most effective pro- 
ductivity per unit of man-hours. Is every man in this and that 
plant getting the most production out of the skill and effort 
expended? This question does not imply that the worker 
should ‘‘speed up"’ or use up twice as much energy to squeeze 
out more and more production. The question is, how can we 
use the same energy most effectively? The key to utilization, as 


CONSULTANTS~——UTILIZATION SURVEY 





Name of Company 





Major Products Manufactured 


Address Date 











Number of Employees 


‘Wen Women 








Person Interviewed 


Position 








What situations brought about Interview? 





How was contact made, Management Invitation? 


or WMC approach 








General Information: 





Contractors for Army Navy 


Has Manning Table been prepared? 


Percentage of Product ClaseiFied « as War Production 

Percentage of Product Classified as indispensable for civilian use 
Does plant have WPB Production Drive Committee? 

Yes Pre eparing = 


Maritime Commission Other Agency 











- Will prepare 





What does analysis of Manning Table show? 








Have Replacement Schedules been prepared? 


Yes “Wo 





Summary of Analysis of Situation After Survey (full account at end) 




















Measures taken to Solve Problems 

















Record of Follow-up 
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UTILIZATION FACTORS—CHECK LIST 





oduction Output 





production, such as = 


Present percentage of assigned BChHOdULCccccccccccccccccccvccecece 
Production trend, increasingec..cce GOCTOASINZerse SAMCereccseses 
Any obvious, clearly defined reasons for decreased or slow 


Lack of Materials..ccccccccccccece Inadequate labor supplyeceece 
Absentee ism. cceccccccccccceces LUFNOVEFccccccccccccccccccccece 
Strike secccccccccccccccccece Management CHANGES Secccoscccccvcece 





Production Methods 





Production planning. cccccccccccccccccsssccccccvssssessccsesssees 
Routing and Scheduling Of Workececesccccscccsecceesecescscssccess 
Production FeCcOrTdGeecccccccccecccccccccccccccccccscecccccecccceees 
Interest in Improved Methods.ccccccccccccccccccccscccsecvcseccves 





Plant Conditions 





LAYOUtccccccccesessccccessecce Equipments cccccccccvacscsscccecees 
Safety ccccccccccccsccccccccces Lightingecccccccccccccscccsessecccs 
Sanitation. cccccccccccccccccee Lunch Packlitiecsececcocccccccceccce 


@eeeeeeeeeveeeeoeoeeeeeeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee 





AbDsenteciam 


ercentage Of eccccce Increasingececccces Decreasingeccccccccescecse 
Any immediately Obvious reasons Forecceccccccccccccccecccceeceees 


@eeteeeweeeeeeneeeeeeeseeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeseeseeeseeeeeeege 





Turnover 


ercentage Of wecccece Increasingeccccece Decreasingeccccccccccccves 
Any immediately obvious reasons forecccccccccrccvccccccsccccseses 





Hiring Practices 





United States Employment SOPVACOs 000:0:0:00:0:0:0000:0:60000.0060000600868 
Selection at PRMD ii 60506006 640 Re WE aled ones oe0eeeeeeeeaeseesoues 
Physical SEOMTTING TOs 6:0:4:0:6:0 6066660 :0:01564066 065006400 00%60000000008 











Any Evidences of Labor HORT OIE 6 0.0.0:0:000:0.0000'000.0:00:0:0006000000066000086 

















applied to productivity, is the phrase, ‘‘most effective effort,”’ 
including most effective use of time. Time is frequently lost 
through delays of various kinds. Competent observers among 
the workers themselves concur with production men that the 
most effective use of the same effort now expended could in- 
crease production a very appreciable degree. 

One problem before us is: How can we obtain the informa- 
tion which will indicate the red signal of need? As in the case 
of production lag, some plants have carefully worked out pro- 
duction rates per man-hour. Even in these cases, management 
can do a great deal more in bringing about an improvement by 
restudying the situation. One of the best approaches to this 
problem is through the acquisition of comparative production 
figures per unit of manpower of plants doing the same kind of 
work. 

An effort is being made to investigate the possibility of sup- 
plying data on this problem. Contact is being made with 
various government agencies to discover reliable sources of in- 
formation that could be obtained in the field, or passed along 
to the “‘area consultants.”’ 

3 Turnover. The turnover situation is extremely serious, and 
it has become a major utilization problem. As an indicator of 
underutilization or misused manpower it has moved up to front- 
page news. 

The utilization consultant has available in the Area Director's 
office many facts about turnover in the area. The new Form 
ES-270! use of which began July, 1943, contains the information. 





' ES-270 shows “‘employment trend"’ for each plant anticipating the 
trend for a 6-month period beyond the current month under four classifi- 
cations: All employees, women, nonwhite, and part-time. 


This report gives not only total monthly turnover, but a sepa- 
rate report on turnover among womenemployees. The ES-270 
form, and the manual of instruction that goes with it, should 
bring order and definition to the reporting practice on a monthly 
basis which has been established for all government agencies. 
There is a turnover report available for every war-production 
plant with 200 or more employees. 

When we speak about turnover, we should mean monthly 
turnover. The monthly turnover percentage is derived by the 
following formula: 


(Total of separations during month) 


Monthly plant turnover) = — 
( YP (Average of working force? during month) 


Of course, the same formula can be applied to departments 
within a plant, by doing the same thing with the department 
figures. If desired, the turnover by occupations may be simi- 
larly derived by taking occupation figures. 

The question may be raised, granted that we know how much 
turnover there is: How do we know what constitutes excessive 
turnover? Turnover in peacetime is between 2 and 3 per cent, 
and it varies for different industries; this is usually accepted as 
a peacetime norm. In wartime, it is much more difficult to say 
what a normal turnover percentage should be because, in the 
nature of war conditions, there must of necessity be many sepa- 
rations and accessions. Right now the average turnover for 
the country as a whole is slightly over 7.5 per cent. In some 
places, it is as high as 20 per cent and more. Obviously, the 

* The ‘‘average working force’’ may be found by adding together the 


total employees at the beginning of the month and the total employees 
at the end of the month, and dividing the sum by 2. 
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latter is too high, but what shall we call the wartime norm? 
We simply cannot fix it precisely without being arbitrary, but 
we can be practical and say that anything over 5 per cent is dan- 
gerous. We do want it as low as possible, and we should be on 
ythe alert to observe whether there is a trend in one direction or 
another.! In any case, we can arrange our priority list so that a 
glance will indicate the higher percentages as urgent cases. 

4 Absenteeism. The fourth indicator of underutilization is 
absenteeism. In spite of wide publicity, it continues to be 
disturbing. 

Let us understand first what ‘‘absenteeism’’ is, because the 
word has been loosely used. 

‘‘Absenteeism"’ or ‘‘job absence”’ is defined as the failure of a 
worker, who is on the pay roll, to appear on the job when he is 
scheduled to be at work and work is available. This is a 
standard definition commonly used by government agencies. 
The definition can be further clarified, however, by noting that 
an ‘‘absenct’’ means a whole day or ‘‘man-day,”’ as it is called. 

The percentage rate of absenteeism is computed on a monthly 
basis according to the following formula: 


(Number of absences during month, or 


PI — - man-days lost) 
ant monthly absentee rate) = =—— — + 7 - 
: “ (Total number of employees scheduled 


for employment during month) 


As in the case of the ‘‘turnover’’ formula, a department ab- 
sentee rate may be computed by restricting the numbers to de- 
partment figures. 

In peacetime, absenteeism may go as high as 9 per cent in 
certain industries, but the average is about 5 or 6 per cent. In 
time of war, the average is higher and, at present, it is approach- 
ing 8 per cent for all industries. In some war industries it is 
higher still. The practical view is that any absentee situation 
which goes above 5 per cent has moved into the red and should 
be investigated. It should not be too difficult to list the more 
serious cases which require consultant service. 

Facts regarding absenteeism are, as in the case of turnover, 
obtainable from the new Form ES-270.!_ This report shows 
total absenteeism and then separately it gives absenteeism for 
women workers. In addition to this, it shows absenteeism by 
shifts. This is designed to help locate where the greatest ab- 
senteeism occurs which will be of assistance in discovering the 
causes of absenteeism. 

5 Unusual Recruitment Problems. The United States Employ- 
ment Service (U.S.E.S.) is constantly endeavoring to recruit 
labor to meet industrial demand. It frequently happens that 
the U.S.E.S. has some question about the legitimacy of the de- 
mand. It sometimes appears that these demands are excessive. 
Are they really necessary? If the U.S.E.S. were to fill the de- 
mand in all cases, it would often be required to carry on inten- 
sive and extensive recruitment. It will be glad to do so if the 
labor demand is justified. Where there is a question regarding 
these apparently excessive demands, the U.S.E.S. would like to 
have reassurance that the requests are justified. How shall this 
reassurance be obtained? Logically, if one ignored existing 
practice, it would seem that at this point the utilization con- 
sultant should take over and carry on whatever investigation or 
survey is necessary at or in the plant to determine the legitimacy 
of the employment demand. And no doubt the utilization con- 
sultant will frequently be presented with this problem by a 
United States Employment Service office. If so, he may pro- 
ceed, for it is part of the over-all utilization job. 

However, we must take into account existing practice and 
utilize that practice. Many U.S.E.S. offices have an already 
established routine for following up on excessive demands. 
They have regarded the further investigation of the employ- 
ment situation as part of their function, and they have used 
members of their own staffs for that purpose. Where this is so, 
and very competent personnel is available, there is no good 
reason for disturbing the procedure, and much reason for retain- 
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ing it. After all, there are so many more employment offices 
than area offices, that the coverage is much greater. Then 
again the U.S.E.S. has been in business a long time. It has a 
well-trained staff, and it has many excellent contacts with 
various business enterprises. These valuable assets are part of 
the total strength of the War Manpower Commission. The 
Bureau of Manpower Utilization does not wish to suggest that 
the U.S.E.S. let up on any of the valuable services it has been 
rendering. On the contrary, it is regarded as a very important 
ally. Organizationally a distinction has been made between 
‘‘placement’’ and “‘utilization,’’ but the distinction is not a 
wall. In practice the services merge at many points. 

Returning for a moment to the question of special recruitment 
problems as an indication of utilization need, we call attention 
to a few more of these problems. There are cases where the de- 
mand for new workers is not too great in terms of numbers, but 
too high in terms of skilled workers asked for. Quite possibly 
a job-breakdown analysis might solve this situation. Then 
again, the recruiting problem may be one where workmen are 
unwilling to take employment in certain industries because of 
known in-plant conditions. Another situation that is now ap- 
pearing is the number of requests for “statements of avail- 
ability,’’ and likewise appeals cases. These are all indicators 
that something is wrong somewhere. 

From the standpoint of utilization, it is very clear that ab- 
normal demands for workers is an indicator of underutilization 
of genuine significance; therefore this item has been featured 
as one of the primary indicators for which to be on the lookout. 

In regard to all of these items included under the heading, 
‘The Primary Indicators of Need,"’ it is fortunate that we have 
ample facilities for getting information on most of these various 
points. Additional items of information may, as we have said, 
turn out to be leads, but the usual ones are indicated here. 
Because of these indicators, we are able to classify industries in 
a given area according to utilization need. 


Il PLAN OF ACTION TO SUPPLY URGENT UTILIZATION NEEDS 


(a) The Manning-Table Procedure. The ‘‘manning table’’ is 
an important part of utilization procedure. It is still desirable 
that industrial establishments be encouraged to make manning 
tables, not only as a tool essential to orderly Selective Service 
withdrawals, but also when it appears to be essential for solv- 
ing other manpower problems. 

The program of utilization will be recognized as emphasizing 
the term, ‘‘utilization survey."’ We wish to state that the sur- 
vey is not something utterly new, nor is it diversed from the 
manning-table procedure. In order to make a manning table, 
something in the nature of a survey must be made, yet to make 
it does not necessarily require all that we are now envisaging 
in a utilization survey. On the other hand, it is possible to 
make a utilization survey without making a manning table. 
But in this latter case, a great deal of the same information wil] 
have to be acquired which would be already in hand had the 
manning table been made. 

Aside then from the Selective Service aspect of the manning 
table, the table remains a useful and available tool of utiliza- 
tion. But it is not a ‘‘must”’ in all utilization plant services. 
We may do either a survey or a manning table, or we may do 
both, depending upon the local situation and the discretion of 
the area staff. 

(6) Basic Factors of Utilization. At this point what do we 
know? We know that we have a number of more or less serious 
cases of underutilization in the industries of the area. We do 
not yet know the causes of these conditions, except in the case 
of Selective Service withdrawals. The utilization needs of the 
area are established for us by our priority list of needs. 

In order to set up a plan of action to meet the need by locating 
the causes of underutilization and removing them, it is of the 
utmost importance that the consultants have a thorough under- 
standing of just what it is that utilization is concerned with. 
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UTILIZATION INFORMATION COMPILED FROM CONSULTANT INTERVIEW 
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What are the possible causes or factors that make people quit 
their jobs or take days off or that slow them down? What are 
the conditions that retard or bring about a decline in the pro- 
duction rate? The possible reasons are well known to specialists 
in the fields of production engineering and personnel manage- 
ment. The reasons or causes cover a wide range of possibilities, 
any one of which, or any combination of which, may be opera- 
tive in a particular plant. That is to say, if we could have a 
kind of master list of these causes, or even a list of the most 
common causes that make for ineffective utilization of man- 
power, we could survey a factory in terms of this list and locate 
what it is that is causing the difficulty. 

Such a list of basic factors has been prepared as part of the 
utilization-survey list. It contains a breakdown of the elements 
usually classified under the heading of ‘‘plant conditions,”’ 
“production procedures,’’ “‘personnel policies,’’ and ‘‘out- 
plant factors.’’* We shall discuss the functions of this list in a 
moment, but here we wish to say that such a list contains the 
common recurring characteristics of items that affect manpower 
utilization. Any industrial organization that could rate itself 
or be rated “‘good’’ on all these items would be a very out- 
standing business, with a very low percentage of absenteeism 
and turnover; and a high rate of production per man-hour. 
That company would have a healthy or sound utilization pro- 
gram as part of its management policy. 

We now know two fundamental things, (1) the utilization 
needs in our area, and especially the cases of most immediate 
need; (2) what utilization is. We know from the study of the 
utilization-survey list the factors or constituent elements 
of utilization. We know now what the pulse rate and the tem- 


* Refer to previous section ‘Manpower Utilization Defined,’’ or to 
‘Utilization Factors—Check List,’ one of the illustrations. 


perature of the business enterprise should be. The next step 
will be the actual contact at the plant. 

(c) Procedure for Making Contact With Management. Having 
selected a prospective establishment for interview, a procedure 
is necessary. It is not the intention to provide the consultant 
with a stereotyped sales talk in undertaking his contact. It 
will make some difference regarding the character of the ap- 
proach whether the consultant was invited or came of his own 
accord, or whether the factory experience with manning tables 
was satisfactory or not. Some general considerations, how- 
ever, regarding approach may hold for most cases. And these 
suggestions are equally valid, whether the consultant makes 
his contact in the interest of getting a manning-table accept- 
ance, or whether it is a more extensive utilization survey that 
is in view. 

It should be an axiom that contacts must be made with the 
highest operating official in the company. We should not go 
in except through the top man. The interviewer should have 
a good deal of knowledge of the corporation in question. Pre- 
sumably he knows about its production, turnover, and absen- 
teeism. If there was a manning table prepared, he knows a 
good deal more. 

Let us assume that the object of the interview is agreeably to 
induce management to allow the interviewer to make a utiliza- 
tion survey. We already know there is need for utilization im- 
provement, and in all probability, management will be more 
than ready to co-operate with the consultant who is there to 
help him supply that need. In such an interview, a skillful and 
tactful consultant will obtain a fairly good idea of what kind 
of an organization he has to deal with. Without ever display- 
ing a check list, the consultant should learn during the inter- 
view a number of things on the survey list that are most essen- 
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ANALYSIS OF UTILIZATION FACTORS AND RECOMMENDATIONS 





ysis of Situation: (The following items are guides for the organization of your analysis. 
Make a careful study of your data so that you may make an accurate 
analysis and a judicious proposal for solution.) 


+ were the evidences of Under-utilization? 


+ were the causes of Under-utilization? 


A statement of the Problem to be solved. 


Recommendations for a solution. 





What has Management agreed to do? 


tial to know, i.e., the personnel policy of the company, the size 
of the staff, the attitude of management toward labor, hiring 
practices, attitude toward minority groups, use of women, 
wage structure, and so on. These first impressions can be con- 
firmed or qualified later, but the initial interview should be on 
a high level. It should be conducive of mutual respect, laying 
solid ground for the later interviews in which the recommenda- 
tions for dealing with the situation are to be presented. 

We should not forget at any time the human-relation aspect 
of the interview. Management frequently has a defensive frame 
of mind toward government men and understandably so. In the 
first place, executives have reason to think they know how to 
run their own businesses. They have pride in their organiza- 
tion, and they may resent the implied criticism of our presence. 
In the second place, they may have had some unpleasant en- 
counters with other government representatives. They may 
think they would be in better shape now if it were not for ‘‘all 
this government interference.’ We are not concerned with the 
merits of this attitude. We are concerned to remark that the 
wise consultant will take it into account and understand it. 
Perhaps he may dispel it by his own judicious approach. Man- 
agement needs to be reassured that this is not some government 
investigation that is about to take place. We are not going to 
collect information to be placed on file anywhere. We can, 
however, render a type of service that is not likely to be sup- 
plied by anyone else in the present employ of management. 
These are all-important considerations. The whole success of 
the utilization survey may very well be determined by the way 
in which the approach is made to management. Consequently, 
we need for this work men who not only have experience, but 
men who know how to meet people forcefully, but not offi- 
ciously. 

It is conceivable that management would refuse to co- 
operate at all, but this extremity is unlikely. We have every 
reason to approach management with the awareness that it is 
as much interested in winning the war as we are. And winning 
the war at the plant level is manpower utilization. 





(da) Making the Utilization Survey. Information on utilization 
factors provided by the manning table includes the following: 


1 Total personnel employed. 
Total hired previous 6 months. 
Description of the nature of the business concern. 
List of jobs in the plant. 
Extent of use of women and handicapped. 
Percentage of workers in each job. 
Number of workers in training in each job. 
Extent of job re-engineering. 
9 Extent of upgrading and transfer. 

10 Extent of recruiting outside the plant and estimate of 
maximum labor needs. 

11 Recommendations already made to plant for improving 
utilization on the basis of manning-table findings. 
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The fact that the manning table discloses so much is an im- 
pressive commentary on its usefulness. In fact, in some regions, 
many of the items in the survey check list are already included 
as part of the presentation to management of manning-table 
findings. 

The ES-270! form also discloses a great deal about a plant 
The following information from Form ES-270 will be available 
in any case whether there is a manning table or not: 


1 Employment trend. 

2 Turnover percentage for all employees and women. 

3 Absentee percentage for all employees and for women. 

4 Critical occupational shortages and number needed in 
these occupations. 

5 Anticipated gross labor needs for next 4 months. 

6 Anticipated separations for next 4 months. 

7 Information regarding recruitment methods, in-plant 
training, upgrading and job breakdown. 


The purpose of the survey list is that it should serve as a guide 
in locating the causes of underutilization. Much of the knowl- 
edge required in completing the utilization survey will be in 
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hand before we get much beyond the main office. The items 
that remain should be covered through a variety of interviews 
with the personnel manager, chief production engineer, labor- 
Management committee chairman or members, production- 
drive committee people, operating supervisors, foremen, work- 
ers, and union representatives. The United States Employment 
Service and training personnel may contribute important items 
essential to an evaluation. The resident Army or Navy officer 
or other government personnel should be consulted. Various 
individuals in the community may need to be interviewed. The 
circumstances will dictate to the alert consultant various 
avenues which must be locally followed to gather the pertinent 
information of the survey. 

In order to assist the consultant in gathering his facts, work 
sheets have been prepared together with accompanying instruc- 
tional material. These tools will be of aid in getting more de- 
tailed information regarding the causes of underutilization dis- 
closed by the preliminary survey. For example, if in the process 
of making the preliminary survey or check-up it appears that a 
production-flow bottleneck is the problem, then the special 
work sheet on production, and the instructional material there- 
with, will aid the consultant in getting the pertinent facts 
about production conditions. In other words, the work sheet 
will enable the consultant to make a more complete survey 
analysis of the difficulty. Again, if the preliminary check list 
discloses that a lack of a constructive personnel program is the 
main cause of absenteeism or turnover, then the work sheet for 
personnel will be of aid to the consultant in getting more 
complete knowledge of the personnel deficiency. Thus the 
work sheets are supplementary to the check list and will 
enable the consultant more competently to make the utiliza- 
tion analysis. 

The consultant having gathered his data, must now study it 
carefully. No doubt he has seen many things that might well 
be improved. But the hurried nature of our task compels us to 
think in terms of the main factors that need improvement. We 
should isolate these main causes and have a very clear concep- 
tion of what they are. 

Equally important is the necessity of determining what meas- 
ures would overcome or greatly minimize the causes. It can- 
not be emphasized too much that this step calls for a very com- 
prehensive understanding of the whole situation, and for some 
hard thinking. 

(e) Recommendations to Management. All that was previously 
said about the initial interview with management is also appli- 
cable now. It is really harder to present the findings and tell 
management what is wrong. But there are remedies to propose 
and that is something constructive. Be able to show what 
these recommendations will do in this plant if they are adopted. 
We must talk in terms of consequences that are positive and 
that can be measured. 

(f) Agreement With Management on Measures to Be Taken. Action 
must be taken on the recommendations. Asa matter of fact, all 
that may be necessary in many instances will be the presentation 
of what the causes of trouble are. Alert management will want 
to do something about this. That is what we hope for. In 
other cases it may be necessary to press for action to be taken. 
The agreed upon procedure must be a definite program with 
specific steps spelled out with a time schedule, and clear dele- 
gation of responsibility for carrying out the actions. 


III PLAN OF ACTION TO SUPPLY NEED FOR UTILIZATION EDUCATION 


It was remarked earlier in this descriptive outline that, in 
dealing with an epidemic, there are two basic needs which have 
to be met, i.e., (1) dealing with the immediate cases of illness, 
and (2) promoting a health campaign to educate the public. 
The use of the epidemic analogy is not far-fetched. The lack of 
adequate utilization is a menace to our Manpower resources just 
as real and just as effective as an epidemic would be. It removes 
as many people, probably more, from productive effort. There- 
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fore, it does become necessary as part of utilization to under- 
take educational measures. It is not management alone, but 
labor too, both in the ranks and at the helm, which requires a 
genuine appreciation of the utilization problem. We must con- 
vince labor as well as management that the utilization program 
does not encroach upon or infringe in any way the real interests 
of either. There is nothing here that anybody has to be on 
guard against. False notions about utilization have bobbed up 
here and there, that utilization is a new kind of regulation 
of management, that it imposes policies and procedures which 
management does not like; or from the labor point of view, 
that utilization means ‘‘the speed-up"’ with all the old-time 
associations therewith. These misunderstandings are not even 
close to the facts. Actually, utilization if properly understood 
is a balanced program of co-operative effort in the common 
interest. No real values are subtracted from anybody, and yet 
the common pool of national effort can be enriched thereby. 

Clearly an educational effort is called for. It needs to be 
dynamic. It needs to inspire as well as to inform. 


IV ORGANIZATION TO ADMINISTER POLICIES AND ACTIONS 


It is plain that at the area level the organization require- 
ments are very simple to state. The organization of the War 
Manpower Commission has already been determined, and 
within that organization a place was made for manpower 
utilization. 

At this level the area director has, as a member of his staff, 
one or more Bureau of Manpower Utilization consultants. The 
chief consultant directs the works of the other consultants and 
at all times is directly responsible to the area director. 

This program, as now stated, has defined the meaning and 
extent of utilization, the determination of need, and the manner 
in which need is to be supplied. In short, the program has 
tried to make clear what the procedures and actions are that 
can be completed at the area level. 


V ACCURATE MEASUREMENT OF RESULTS 


Measuring the Primary Indicators of Improved Utilization. It has 
already been mentioned with regard to the educational phase of 
the utilization program that results cannot be measured too 
precisely. But it should be quite different in regard to our 
specific plant procedures. We should be able to measure the 
results of our treatment of specific cases. As a matter of fact, in 
measuring the results of our efforts, we do something very 
similar to what we did at the outset when we took note of the 
primary indicators of underutilization. We look in the same 
direction where we saw the red signal flags, and we ought to be 
able to discover something very positive. 

1 We should see a smoother flow of Selective Service with- 
drawals. 

2 It should certainly be possible to discover a reduction 
in man-hours per unit of production. 

3 Lower percentages of turnover will give us positive meas- 
ures of this factor. 

4 Lower percentages of absenteeism will give us a positive 
measure of the extent of improvement here. 

5 Lessening of serious recruitment problems at our employ- 
ment offices will be readily recognized as positive evidence of 
improved utilization. 

The application of this approach supplies the management 
involved with an accurate measurement of conditions and with 
a very definite plan of action for correcting conditions of under- 
utilization where they exist. As already stated, this effort is 
too young to report on its effectiveness. That, however, which 
has already been done gives us very favorable indications. So 
far, we have been kept busy answering requests for help. It is 
reasonable to assume that since this whole effort pulls together 
many proved methods of sound production and personnel man- 
agement and focuses them upon a specific problem, that it is 
assured success. 
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N CONSIDERING the influence of the war on present and 
future development of railroad equipment, one of the first 
things noted is that although the war is loading the rail- 

roads to the limit of their endurance, it did not find them un- 
prepared. In the last ten years railroad equipment has been 
undergoing steady growth and improvement. In this, builders 
and users have participated actively, and the extraordinary 
demands made by war conditions have shown that their work 
was soundly done. With relatively small additions to equip- 
ment, a tremendously increased traffic is being handled. Net 
tons of freight hauled per mile of road per day increased from 
4800 in 1940 to over 8100 in 1942. Passenger miles in May, 
1943, were four times those of 1941. 

In general, the effect of the war has been to emphasize the 
necessity for making the most efficient possible use of existing 
rollingstock. No great revolutionary changes in design have 
been produced. New designs have been avoided as far as pos- 
sible to conserve engineering manpower. The building of new 
rolling stock has been rather severely restricted and the scarcity 
of critical materials has necessitated some changes in construc- 
tion. In car construction, the shortage of steel plates has led to 
the use of emergency designs with wood taking the place of 
steel as far as practicable. 


IMPORTANCE OF GOOD ROADBED 


The present paper in discussing railroad equipment deals 
more particularly with rolling stock, with the strongest em- 
phasis on motive power, but it must not be forgotten that roll- 
ing stock is only one of the legs of the three-legged stool of rail- 
roading. A railroad stands firm when its three supports, road, 
rolling stock, and personnel, are in proper proportion. To 
many the dynamic locomotive may make more appeal than the 
static track, but the track is the basis and foundation of rail- 
roading. The first public railroad, as we understand the term, 
the Liverpool and Manchester, was laid out and largely built 
before the directors had decided whether the trains should be 
pulled by horses, stationary steam engines, or steam locomo- 
tives. The genius of George Stephenson decided the choice in 
favor of the steam locomotive, and time has approved the deci- 
sion. 

It is fundamental that the civil engineer builds the railroad 
and that the structure which he provides, the track with its 
grades, curves, rails, and bridges, has an important influence on 
how the locomotive engineer finally shapes his machines to 
handle a given traffic. 

One constant aim in railroading is to move more rapidly from 
place to place. To do this, it is not sufficient for the car and 
locomotive-engineers to provide easyriding cars and locomo- 
tives which can run a few miles an hour faster than their prede- 
cessors. Far more can be gained by civil engineering that will 
eliminate slowdowns than by locomotive engineering that adds 
five miles an hour to the top speed of the locomotive. The rail- 
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roads have recognized this and their civil-engineering work in 
the last ten years has been of great value in carrying the present 
abnormal traffic. 

In the case also of the rolling stock, development work is 
bearing fruit. The war traffic is not being handled by material 
which has sprung full-grown from the brains of our engineers. 
It is being carried by, and is proving the efficiency of, the rolling 
stock developed during peacetime. New equipment has had to 
be provided, and more is badly needed, but conservation of time 
and of the engineering manpower required for new designs has 
led to reproduction of existing types with only such changes as 
were made necessary by shortages of critical materials. 


LOCOMOTIVE SITUATION REVIEWED 


Before going into details, a brief over-all review of the loco- 
motive situation is in order. Three forms of motive power are 
moving the war traffic—electric, Diesel, and the steam loco- 
motives on which the railroads grew up. All three forms were 
in active development when the war came. The Pennsylvania 
Railroad had just completed electrification of 675 miles of the 
most heavily traveled part of its line, New York to Washington 
and Harrisburg, and in 1941 was hauling electrically more than 
54 per cent of the system passenger mileage and more than 15 
per cent of the system freight ton-mileage. The Diesel-electric 
locomotive had won a prominent place in switching, passenger, 
and freight service. The steam locomotive, which was han- 
dling the bulk of the nation’s traffic, was showing active growth 
in power and efficiency. 

Some individual locomotives are considered later in the paper, 
but before coming to these, some of the basic principles of the 
three forms of motive power are set forth. All three of them 
have their proper place in the railroad economy. Some en- 
thusiastic souls who think that we should be modern without 
being hampered by engineering facts would have us relegate the 
steam locomotive to obsolescence. Cold analysis does not con- 
firm this view, but supports the warm admiration that many of 
us have for steam. The most critical study leads to the con- 
clusion that the steam locomotive must be the basic form of 
motive power all over the world for many years to come. 

Differences between electric, Diesel, and steam power lie in 
the means used for transforming the potential thermal energy of 
a fuel into effective mechanical work at the rim of the driving 
wheels. 

In the case of the electric locomotive, the energy developed at 
the driving wheels is generated in a stationary power plant and 
delivered over an elaborate transmission system. The electric 
locomotive is all driving mechanism. Tractive force is limited 
only by the weight on driving wheels. The energy from the 
line available for traction is practically unlimited so that the 
amount of horsepower that can be developed by the locomotive 
is restricted only by the amount of current that the motors can 
carry without overheating. For short bursts a heavy overload 
can be carried. This makes the electric locomotive very effec- 
tive in accelerating a train and in taking advantage of momen- 
tum grades. Weight for weight, the electric locomotive can 
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out-haul the steam locomotive and the Diesel, but the high first 
cost of the transmission system limits efficient electric operation 
to lines of high traffic density. Under conditions such as pre- 
vail on the Pennsylvania Railroad between New York and 
Washington, electric operation carries a volume of traffic which 
would require additional trackage if steam or Diesel power 
were used. 

The steam locomotive is a self-contained mobile power plant. 
The thermal energy of the fuel is transformed in firebox and 
boiler to produce steam. In the cylinders, the thermal energy 
carried by the steam is turned into mechanical energy which is 
transmitted directly through the rods to the driving wheels. 
This driving mechanism provides a very flexible and satisfac- 
tory transmission. Loss of power is small and change of speed 
is simple. In this lies one great advantage of the steam loco- 
motive. 

The Diesel locomotive is also a self-contained power plant, 
but the bulk and complications of boiler and superheater are 
avoided and the fuel liberates its thermal energy directly in the 
cylinders. Unfortunately, the internal-combustion engine 
must run with a narrow range of speed and is therefore not 
directly adapted to locomotive requirements. To provide the 
necessary flexibility in speed, complications are necessary. The 
Diesel cylinders drive an electric generator which transmits elec- 
tricity to motors geared to the axles. 

Comparison of steam and Diesel power is a favorite indoor 
sport for engineering controversialists. Reams of statistics 
have been spilled on the subject and more are in prospect. Our 
present purpose does not require us to be exhaustive or exhaust- 
ing on the subject. We present only a few facts which seem to 
be clear-cut. 


THE CASE OF THE DIESEL LOCOMOTIVE 


A competent engineering authority responsible for the opera- 
tion of both Diesel and steam power is on record to the effect 
that no Diesel locomotive is doing work which cannot be done 
by asteam locomotive. The Diesel is high in first cost, but has 
the advantages of requiring little water and a comparatively 
small bulk of fuel. Waterless operation is of advantage in 
desert country. Conversion of thermal energy into mechanical 
work is effected with high efficiency so that the weight of fuel 
to be carried is small. The unit cost of Diesel fuel oil is high, 
but because of the high thermal efficiency, the fuel cost per 
drawbar horsepower is not greatly different for the Diesel and 
the steam locomotive. This relation may be fundamentally 
affected by war and by postwar developments in the fuel field. 
The Diesel is necessarily an oil burner and requires a fairly defi- 
nite grade of distillate. A change in oil conditions which 
produced a scarcity of this fuel, would hamper the Diesel. 
The steam locomotive burns coal or low-grade oil and no major 
change is required to convert from one fuel to the other. Our 
ample coal reserves insure that the steam locomotive will not 
be starved out of existence in any foreseeable future. 

In comparing steam and Diesel locomotives, a factor to be 
considered is ‘‘availability.’’ The Diesel can be serviced more 
rapidly and can run a longer distance between refueling so that 
it is ‘‘available’’ for a greater number of hours a day. How- 
ever, availability pays dividends only when traffic conditions 
enable the locomotive to be used during all the hours that it is 
available. E.E. Chapman of the Santa Fé has pointed out that 
availability is rather an abstract term as the actual use of both 
Diesel and steam locomotives is controlled by train schedules. 


EXAMPLES OF LOCOMOTIVE USE 


Some examples of the use of Diesel and steam locomotives are 
given. 

In the New York Central main-line passenger service, a steam 
locomotive handles the heavy through trains for the 928-mile 
run from Harmon to Chicago. Schedules require trains to leave 
either terminal in the late afternoon and arrive early next morn- 
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ing. That afternoon the run is reversed. The time of layover 
from morning to evening is determined by the traffic require- 
ments and could not be shortened by mechanical improvements 
in the locomotive. The steam locomotives in this service 
make from 20,000 to 24,000 miles a month. 

On the Santa Fé, steam and Diesel locomotives handle passen- 
ger trains on the 2226-mile run between Chicago and Los Ange- 
les. In steam service, locomotives are changed at Kansas City 
while the Diesel runs through. Fourteen engine crews handle 
the Diesel while the mountain-type steam locomotive on the 
1789 miles from Kansas City to Los Angeles takes twelve crews. 
Extended runs of this character are standard practice on the 
Santa Fé. 

Figures given by J. M. Nicholson, assistant to vice-president, 
Atchison, Topeka, and Santa Fé Railway, show that in regular 
service engine runs of over 1000 miles are scheduled for four 
trains daily operated by Diesel locomotives and for 10 trains 
daily operated by steam locomotives. In such work, the Diesel 
locomotives average about 18,500 miles a month with a maxi- 
mum of about 27,000, while the steam locomotives average 
about 12,400 miles with a maximum of about 18,600. On the 
Santa Fé as of November, 1942, Diesel locomotives handled 7 
per cent of the gross ton-miles of the system and 13 per cent of 
the passenger-car-miles. 

In considering these figures, it should be borne in mind that 
the Diesel is handling preferred trains and that helper service on 
heavy grades and protection service against breakdowns 's pro- 
vided by steam locomotives. 

In many cases efficient operation is provided by dual-purpose 
locomotives which can handle both passenger and freight service. 
An example is given by the 4000-hp Diesel-electric locomotives 
on the New Haven. These make two round trips between 
Boston and New Haven daily, one trip in passenger and the 
other in freight service. The daily run of four times 157 miles 
is 628 miles, and the monthly mileage is about 15,000. 

An excellent example of the usability of steam locomotives 
is given by the heavy 2-8-8-2 compound Mallets of the Norfolk 
and Western. Thirty-five of these are operated in a pool out of 
a roundhouse at Shaffer’s Crossing, Roanoke. The average 
time required to service and refuel these engines between trips 
in December, 1940, was 3°/4 hours at Roanoke, which is the 
maintenance point for these locomotives. At the other end 
of their runs, the time for servicing averaged 2 hr and 45 min. 
This figure represents the motive-power turning time which is 
the time the locomotive is out of service because of actual servic- 
ing requirements. The total time between runs depends also on 
train schedules, demand for power, and the availability of 
crews. 


SOME REPRESENTATIVE LOCOMOTIVES HANDLING WAR TRAFFIC 


Passing from performance to design, Table 1 has been drawn 
up to show a number of representative locomotives which 
are handling war traffic. Table 2 shows three novel designs 
recently put into service which will undoubtedly influence the 
future. 

Table 1 includes two groups of four-cylinder Mallet articu- 
lated locomotives with respectively four and three driving 
axles inaset. In the rigid-frame locomotives are three groups 
of two-cylinder locomotives having respectively five four, and 
three driving axles. In each group, the various railroads differ 
somewhat in their choice of leading- and trailing-truck arrange- 
ment. In Table 1, the large 8-8-coupled Mallets have in one 
case four-wheeled trucks front and back, in one case two- 
wheeled trucks front and back, and in the third a four-wheeled 
front truck with a two-wheeled trailing truck. Even greater 
variety of truck arrangement is found in the 6-6-coupled Mallets. 
The C. & O. engine has a two-wheeled front and a six-wheeled 
trailer truck. In the rigid-frame locomotives, only the com- 
paratively slow-speed ten-coupled locomotives have two- 
wheeled front trucks. All of the eight- and <ix-coupled engines 
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have four-wheeled front trucks. All but two have four- 
wheeled trailer trucks. 

In grouping the locomotives, they have been separated ac- 
cording to the number of driving wheels, but no attempt is 
made to divide them into freight and passenger service Nosuch 
division is practicable. The six-coupled locomotives, the 
Pacific, and the Hudson type are specifically designed for pas- 
senger, but a large proportion of the heavier locomotives from 
the eight-coupled 4-8-4 type up to the double eight-coupled 
articulated Mallets are designed and used for both freight and 
passenger service. The Norfolk and Western 2-6-6-4 engines 
make 65 mph with tonnage trains in regular freight service, 
and the Southern Pacific 4-8-8-2 locomotives with 63!/2-in. 
drivers are reported to be capable of running 80 mph. 

Attention is called to the usefulness of the 4-8-4 type for 
heavy-passenger or fast-freight service. With driving wheels of 
75 in. diameter, this locomotive can develop a tractive effort 
which will fully utilize the weight on drivers and at the same 
time can make passenger-service speeds without unduly high 
rotative speeds. Present practice shows that the old idea is ob- 
solete that a low-wheel engine was to be preferred for freight 
service and should be discarded. A small driving-wheel diame- 
ter has the minor advantages of less weight, particularly in 
the unsprung parts, and with a given stoke, a better leverage for 
changing piston thrust into tractive effort. These are much 
more than offset in a high-wheel engine by the lowered rotative 
speed at a given train speed in miles per hour and in the better 
opportunity for correct counterbalancing. Much is to be 
gained by making driving wheels of ample diameter for all 
classes of locomotives. 

Returning to Table 1, it is seen that in spite of the apparent 
diversity, the locomotives follow a fairly definite and uniform 
pattern. Although designers may express their personalities in 
details such as trucks, the logic of the engineering require- 
ments is inescapable. The load on a driving axle ranges up to 
about 75,000 lb, varying according to the road structure and the 
restrictions provided by the chief engineer. The number of 
driving axles is chosen to meet the tractive force desired, and 
when more than five axles are to be driven, they are split into 
two groups with two pairs of cylinders and an articulated frame. 
The general tendency is to use a four-wheeled trailing truck to 
provide carrying capacity for a large firebox and boiler. Excep- 
tional boiler capacity is provided in the C.&O. locomotive by 
the use of a 6-wheeled trailing truck. 

Driving wheels range in diameter from 57 to 70 in. in the 
multiaxle articulated groups, from 69 to 74 in the ten-coupled, 
72 to 80 in the eight-coupled, and 79 to 84 in the six-coupled 
group. 

To sum up Table 1 briefly, we may say that the representative 
steam locomotives have three, four, five, six, and eight pairs of 
driving wheels, ranging from the 4-6-4 type used mainly for 
passenger service, up to the 4-8-8-2 Mallet type used for both 
passenger and freight service. With a driving axle load of 
about 68,000 lb and a maximum tractive effort of about one 
quarter of this, say 17,000 lb per driving axle, the locomotives 
range in tractive effort from about 51,000 to 136,000 Ib. 

Table 1 lists four typical Diesel-electric locomotives. One 
freight locomotive rated at 5400 hp is composed of four units, 
each with two four-wheeled trucks with all axles driven. 
Three 4000-hp two-unit passenger or general-purpose locomo- 
tives are listed. They have two six-wheeled trucks, in each of 
which the center axle is idle and the outer axles are driven. 
One passenger locomotive has 36-in. wheels, the other three 
engines all have 40-in. wheels. All four locomotives have 
about 50,000 Ib on each axle. Weight on drivers ranges from 
417,000 to 461,000 lb in the passenger and up to 924,000 Ib in 
the freight locomotives. 

It will be noted that the weight on driving wheels and con- 
sequently the maximum tractive effort is high in relation to total 
weight if compared to that of the steam locomotives. This is 
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TABLE 1 REPRESENTATIVE LOCOMOTIVES 


Road Diam Weight 
Steam driving on dri- Horse- Trucks 
locomotives Type wheels, in. vers,Ib Service power per unit 
UF. 4-8-8-4 68 540,000 
So.Pac. 4°8-8-2 63'/2 530,000 
N.W. 2-8-8-2 7 530,000 
C.&O. 2-6-6-6 67 470,000 
OP. 4-6-6-4 69 403,000 
N.&W. 2-6-6-4 70 400,000 
A.T.S.F. 2-10-4 74 72,000 
C.&O. 2-10-4 6g 373,000 
A.T.S.F. 4-8-4 80 286,000 
P.R.R. 4-8-2 72 271,000 
D.&H. 4-8-4 75 2.70,000 
N.Y.C. 4-8-2 72 266,000 
A.T.S.F. 4-6-4 84 213,000 
N.Y.C. 4-6-4 79 202,000 
Diesel locomotives 
A.T.S.F. 2-unit 36 417,000 Pass. 4000 2 6-wheeled 
A.T.S.F. 4-unit 40 924,000 ‘Fre. 5400 2 4-wheeled 
C.M.St.P.  2-unit 40 448,000 Pass. 4000 2 6-wheeled 
N.Y.N.H. 
&H. 2-unit 40 461,000 Genl. 4000 2 6-wheeled 
TABLE 2 RECENT LOCOMOTIVES 
Diam of driving Weight on 
Road Type wheels, in. drivers, lb 
P.R.R. 4-6-4-4 77 355,000 
P.R.R. 6-4-4-6 84 281,000 
P.R.R 4-4-4-4 80 2.68 000 


accounted for by the fact that the characteristics of the Diesel 
engine with its practically constant speed forces the use of electric 
power transmission. Relatively small motors are used and are 
applied to a larger proportion of the total number of axles 
counting engine and tender than would normally be coupled if 
rods were used. Rapid acceleration at slow speeds is obtained, 
but this advantage may be more than offset by the limit to the 
horsepower at high speeds set by the electric motors. The 
steam locomotive has greater flexibility in overload capacity. 

Table 2 lists three novel locomotive designs put into service 
by the Pennsylvania Railroad recently. All are rigid-frame 
locomotives with two pairs of cylinders driving two groups of 
driving wheels. This avoids the high machine friction with 
four and five pairs of rod-coupled wheels and produces a free 
running engine. The 4-6-4-4 engine provides five pairs of driv- 
ing axles for freight service. The 6-4-4-6 locomotive was 
exhibited at the New York World's Fair. With four pairs of 
driving wheels 84 in. in diameter coupled two and two and an 
exceptionally large boiler, it is designed to handle heavy pas- 
senger trains at high speeds. The 4-4-4-4 locomotive has also 
four driving axles coupled in groups of twoeach. It is equipped 
with the Franklin Steam Distribution and poppet valves and 
has shown high efficiency in service. 


FREIGHT CARS AND PASSENGER COACHES 


A survey of railroad equipment cannot omit consideration of 
cars. Without cars to carry the pay load, the motive power 
could earn nothing. 

The war effort has been well served by the earlier work on car 
design done by the railroads. Particular mention is made of the 
extensive research of the Association of American Railroads, 
Mechanical Division, on car trucks for high-speed freight serv- 
ice. The information obtained as to the desirability of snub- 
bers has been of vital importance in the revival and accelerated 
use of tank cars handling oil products. 

The A.A.R. Committee on Car Construction has recently 
issued a report listing seven emergency standard designs of open- 
top freight cars. These designs prepared at the request of the 
War Production Board use wood to the greatest possible extent 
to save steel for war purposes. They include two §0-ton and 

(Continued on page 913) 



































FIG. 1 


An Introduction to 


LOCATION OF MAIN WING SPAR CAPS IN A CONVENTIONAL PLANE 


HIGH-SPEED MILLING 


By PAUL DUBOSCLARD 


PRESIDENT, PARAGON RESEARCH, INC., ENGINEERS FOR FARNHAM MANUFACTURING COMPANY, BUFFALO, N. Y. 


HERE is no telling who first discovered that aluminum 

alloys could be machined on woodworking tools at 

speeds not generally used for ferrous metals. When all- 
metal planes came into existence, they were built of relatively 
light members and, quantities being small, woodworking 
tools, such as routers and band saws, were adequate when the 
quality of the finish was not important. Critical parts such 
as wing attachments and landing gears, where precision 
machinery was required, were finished at conventional speeds 
on conventional metal working machine tools. 

With the beginning of the second world war, it became 
necessary for American aircraft designers to get a new start, 
in order to produce better planes in larger quantities than the 
Axis. ‘‘Heavier-than-air’’ had been grounded by gravity 
until the internal-combustion engine had decreased the horse- 
power-per-pound ratio to practical limits. At the beginning 
of the century, airplanes just flew. During the first world 
war they carried about the load of a passenger automobile, 
at about the same speeds. At that time, the airframe designers 
were enough ahead of the engine manufacturers to enable the 
pilots to ‘‘stunt’’ with full engine power, in perfect safety. 
In the late twenties, however, larger engines became available 
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and from then on, the airframe designers have been trying to 
catch up. They design a plane for the largest engine, or 
engines, available at the time, but soon after the plane is in 
production, and sometimes before, a larger engine is already 
being produced. That engine would overload the structure, 
which, consequently, has to be reinforced. In order to pre- 
serve the advantage of surplus power, such reinforcements 
must increase the dead weight as little as possible. By that 
time everything that is easy has been done and the only solu- 
tion is to ‘‘throw the production engineers out,’’ design the 
ideal structure regardless of precedents, send the drawings to 
the shops, and go on a trip without telling anybody where. 

This is the situation that confronted production engineers in 
1939. One of the main problems was the production of wing 
spar caps, Fig. 1. 

These wing spar caps give extreme strength to the plane. 
Fig. 2 shows a 4-ft length of steel pipe firmly imbedded in the 
wing of a Boston bomber after its return from occupied France 
on a low-altitude mission. During the attack the aircraft 
wing struck a steel mast which sawed halfway through the 
main wing—through the upper and lower skin sections—and 
stopped only because of the strength of the spar cap itself. 
Except for a slight drop in flying speed the American-built 
bomber behaved magnificently on its trip home. This spar 
may have been made on a Farnham machine at Briggs Manu- 
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FIG. 2. A PLANE WING NEARLY SEVERED BY A 4-IN. PIPE MAST IN 
LOW-ALTITUDE FLYING 


facturing Company, Detroit, where a great majority of these 
spars are made. 

Without the strength of this spar, the wing would 
have been completely severed and another plane ‘‘would have 
failed to return.” 

For the reader who is not fully conversant with aircraft 
design, let us list the general characteristics of spar caps: 


1 They are long (10 ft to 40 ft). 

2 They are the primary members among all primary mem- 
bers. 

3 They are subject to varying moments at various points 
(generally tapering from the fuselage to the wing tips, with a 
few areas of concentrated stresses; for instance, at gun em- 
placements, landing-gear points of attachment, or engine 
mounts). 

4 They must be made of sound metal (either forged or 
extruded). That metal must be heat-treated, and heat-treat- 
ment is most reliable if the part has a constant section when 
heat-treated. 


5 On account of ingot limitations, they must often be 
spliced end to end. 

6 On account of manufacturing and repair requirements, 
they must be removable from the fuselage, and therefore, must 
embody some easily detachable features. (In carrier-borne 
aircraft, the problem is complicated by the necessity to fold 
and unfold wings ‘‘on the run."’) 

7 Last, but not least, spar caps must not weigh one ounce 
more than needed to carry the stresses imposed. 

Out of the foregoing comes: 


(4) A long, constant-section piece of heat-treated aluminum 
alloy. 

(6) This section must be carved and profiled, in all direc- 
tions, into a designer's dream, and a production man’s night- 
mare. 


In peacetime 500 to 1000 hr could be spent on one spar cap 
with conventional milling methods, but there are from 8 to 
48 spar caps in one plane, and a wartime production of 200 
planes a day would run the milling time to the astronomical 
figure of 240,000 hr a day, or tie up 10,000 milling machines, 
on three shifts, employing 30,000 operators of the highest 
skill. The problem came at a time when all machine-tool 
builders were so busy trying to keep up with the demand for 
standard tools that they could not possibly divert the necessary 
time and talent to this new research. 

The Douglas Aircraft Company was, as far as we know, the 
first aircraft manufacturer (March, 1939) to have high-cycle 
super-high-speed spindles built especially to machine alumi- 
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num. These spindles were incorporated in a quickly put 
together machine which did some excellent work and paved 
the way to future development. Subsequently, Vultee Aircraft 
used similar setups and made further contribution to the 
cause. 

But aircraft manufacturers had to put their best talents 
to better uses than machine design, and the author was asked to 
design and build a machine suitable for milling spars; this 
machine was quite successful. The following account of his 
experiences is based upon the performance of about 80 of these 
machines in operation at the present time (80 machines doing 
the work of 10,000 conventional mills). 


THEORETICAL CONSIDERATIONS 


There is no reason, at first sight, why high cutter speeds 
should be detrimental to cutter life (measured in number of 
impacts or chips produced by each tooth). 

If C is the cutter and W is the work (both of identical mate- 
rial), and if we press (without impact) C against W with a 
force P, Fig. 3, sufficient to fracture the material, both the 
cutter and the work (being of the same material) would frac- 
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FIG. 3 ANALYSIS OF CUTTER AND WORK IN MILLING 


ture at the same time along surfaces A; and A2, and the force 
P necessary for fracture would be 


P = shearing strength of material X area of A, or A. 


Now if cutter C is in motion at a speed V, each molecule of 
that cutter possesses an amount of kinetic energy equal to 
1/5 MV? when M is the mass of that molecule (measured in 
the same unit system as V). The kinetic energy of that cutter 
portion (of mass M,) ahead of the possible fracture surface A, 
can be subtracted from the force P necessary to produce frac- 
ture at Ao, and the resultant force P; is not sufficient to cause 
fracture at A, 
P, = P—'/.MiV? 


But the fractured portion of the work of mass Mp is accelerated 
by the impact to speed V and theoretically absorbs an amount 
of energy equal to 1/2M,V? from the cutter. If the material 
in the cutter and the work is identical, M2. = Mj, and we have 
gained nothing by speed, but neither have we lost anything. 

The foregoing theoretical considerations may sound like idle 
talk, but they point to some of the factors involved in metal 
cutting. These factors are as follows: 


1 The area of possible fracture of the cutter A). 

2 The area of desired fracture of the work A2. 

3 The shearing strength of the cutter material J). 

4 The shearing strength of the work material S». 

5 The mass M, of the possible cutter fragment or for frag- 
ments of equal volume; the specific gravity D, of cutter 
material. 

6 The mass Mz of the desired chip of work or for chips of 
equal volume; the specific gravity D2 of the work material. 

However, our discussion has not introduced the actual 
process of continuous-chip formation (which has been ably 
presented by others; for instance, by Hans Ernst and M. E. 
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Merchant), and we know that the coefficient of friction 
between the cutter and the work is actually a very im- 
portant factor in cutter life (it introduces the factors 
of heat, cutter abrasion, speed, etc.). Everyone will 
realize that A; and A: are a matter of tool design and 
cut approach; J; and S, are self-explanatory, but the 
importance of D, and Ds, or rather the ratio D,/Dz, 
may disclose why high-speed milling has, so far, been 
limited to materials of low specific gravity, such as 
wood, aluminum, and magnesium. All other factors 
being equal, particularly at equal shearing strength, 
we can expect more difficulties in attempting to cut 
high-specific-gravity materials such as ferrous alloys. 

A complete technical discussion of all the factors 
involved in taking a cut of depth T and width B ina 
certain material with a certain cutter at a certain speed 
and a certain chip load would have to consider, in 
addition to those variables, the elastic deformation of 
the work and its supports, the elastic deformation 
of the cutter tooth and its complex supports, a few unknown 
coefficients of friction, etc. Such a discussion would fill a 
volume and have little practical value because a slight change 
of one variable would necessitate a new study. When the war 
is over, we may have time to undertake such a discussion, but 
at present, we shall have to give empirical results and merely 
point to the fundamental principles which would act as a basis 
for a technical study. 


DESCRIPTION OF SPAR-MILLING MACHINE 


As we describe the various elements of the machine, we shall 
note in parentheses the fundamental reason for choosing a par- 
ticular type of construction. 

Bed. Fig. 4 gives a diagrammatic sketch of the mill; it is 
illustrated further by reproductions of photographs, Figs. 5 to 9. 
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FIG. 4 DIAGRAM OF SPAR MILL 

The bed is made of steel (rigidity) of complete box-type 
construction (rigidity) welded (flexibility of design) and stress- 
relieved (shape permanency) (Fig. 5). This bed carries the 
V-flat way (Fig. 6) on which rides the milling carriage, and 
the template holders (Fig. 7) in inverted position on the side 
of the machine to avoid chip contamination. It also sup- 
ports the work and forms the stationary element (principle of 
inertia, second part) of the cutters. The work is held on the 
bed through the intermediary of a workholder of massive 
construction (Fig. 8) (inertia). Because the milling time at 
high speed is reduced to a few minutes, the idle time when 
clamping or unclamping the work (20 ft long, average) would 
be relatively large. Therefore hydraulic clamping means are 
provided in the workholder (air clamping means proved to 
be ‘‘bouncy’’). Note that the clamping time and setup time 
are not any less important on a slow machine than on a fast 
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FIG. 6 


FARNHAM SPAR MILL, SHOWING SUPPORT OF CARRIAGE ON 
V- AND FLAT WAYS 


machine, but they do not stare anybody in the face and, there- 
fore little is done about them. Between the top of the work- 
holder and the work, pads of nonresonant material (Douglas 
Aircraft has introduced Kirksite pads with much success) are 
generally provided; these pads ‘are readily changed when 
changing setups and can be machined in the machine itself at 
high speed (a very desirable feature when the fixture is, say, 
60 ft long). Fig. 9 shows the clamps and workholder as- 
sembled in the Farnham spar-milling machine. 

Carriage. The carriage, Fig. 10, is of steel, welded, stress- 
relieved, box construction, and slides along the bed on self- 
aligning lead-bronze shoes. The carriage is propelled length- 
wise, either by a screw or helical rack and pinion, at variable 
speeds (generally between 24 and 240 ipm). The carriage 
supports as many milling heads as it is desired to operate at 
one time (however, it is not generally desirable to assemble 
more than four heads on one carriage). As many carriages as 
needed can be provided on the same bed; some of these car- 
riages can be limited to local operations while others carry 
full-length operations. 

Each milling head is mounted in the carriage (singly or in 
group) and connected through the simplest mechanical linkage 
(Fig. 11), to a cam follower which rolls along a suitable tem- 
plate. This linkage imparts to the head whatever motion is 
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FIG. 8 WORK HOLDER, WITH HYDRAULIC CLAMPS 


desired, either vertical or horizontal translation, or rotation 
around a center, either fixed or variable. The design, con- 
struction, and maintenance of such template-following linkage 
are simple mechanics and do not necessitate a detailed descrip- 
tion. The general principle of the author's design is, how- 
ever, worth emphasizing, because, although based upon ele- 
mentary physics, it is the key to successful high-speed milling. 

Any milling operation, especially if the cutter has only a 
few teeth (as will be found desirable later), is an inherently 
intermittent or pulsating operation. Each tooth entering the 
work creates an impact, followed by variable reactions, then 
by a lull while no tooth is in the work. These forces have 
the general tendency to divert the cutter away from the desired 
line of action (the work itself is fastened on the bed and subject 
only to elastic deformation, we hope). Because, with a cutter 
revolving at high speed, these forces vary from zero to their 
maximum and back to zero in a small fraction of a second, 
the easiest way to dispose of these reactions is to make them 
life the weight of the milling head. Anyone conversant with 
acceleration forces can figure out that a free 2000-lb weight 
subject to a lifting force of 3000 Ib for 0.001 sec will be lifted 
only 0.0001 in. in that period of time. In other words, the 
author is taking advantage of the fact that mass resists any 
quick changes of accelerating forces but submits relatively 
easily to slow-acting forces, such as template action in this 
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case. All attempts to counteract the intermittent forces due 
to cutter action by low-inertia means (such as springs or air 
cylinders) have led to chattering and, consequently, poor 
surface finish, as might be expected. 

In view of the foregoing principle, each milling head is 
made as massive as possible and is closely fitted into a bored 
cast-iron block of great mass. This, so-called ‘‘sleeve block’’ 
is the one that is attached to the template following linkage. 
The sleeve block is counterbalanced by cast-iron counter- 
weights which also add to the inertia of the system. 

The result is that the cutter ‘‘floats’’ over the work a few 
thousandths over the position that it would occupy at rest. 
This ‘‘float’’ is somewhat proportional to the cutting effort, 
for instance, it is greater in a ‘‘plunge cut’’ than in a rising cut. 
Small corrections have to be made on the templates to com- 
pensate for the amount of float. Differences in cutter sharp- 
ness generally do not affect the float sufficiently to throw the 
cut out of tolerance. 

Milling Heads. The design of the milling heads, running at 
a basic speed of 3600 rpm, would deserve a lengthy description 
which is outside of the scope of this paper. Let us just men- 
tion that they are equipped with superprecision, spring-loaded 
ball bearings, that the motor rotor is directly mounted on the 
spindle, and that oil-vapor lubrication under positive air pres- 
sure is provided. 
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OPERATING RESULTS; HORSEPOWER 


The first machine built, March, 1940, had two 10-hp 
milling heads; the second machine had two 15-hp milling 
heads; on subsequent machines the power was gradually 
stepped up to 20, 30, 40 hp per head without any trouble, 
regardless of the fact that these motors have been over- 
loaded to the stalling point. Not having as yet encoun- 
tered any limiting factor, the author could not venture 
an opinion as to what the maximum horsepower per head 
could be. 

Most of the heat generated by cutting goes with the chip 

the part that goes into the work goes out with the 
next chip) and the result has been that 200 hp cutting 
the same spar at the same time raises the temperature of the 
spar less than 15 F. Therefore no limitation is in 
sight in that direction either, because cooler coolant could 
be used. 

The amount of aluminum alloy (24S-T) removed per 
horsepower per minute varies with the sharpness of the 
cutter and the horsepower behind it; the larger the horse- 
power the larger the amount of metal removal per 
horsepower. This is due to the fact that the idling-power 
losses of a large motor are not much greater than those of a 
small motor; also larger motors will permit a heavier chip 
load which is more efficient than a small chip load. Conse- 
quently, results vary from 2.5 to 4 cu in. of metal removed per 
hp per min (14S-T aluminum alloy takes a trifle less power 
than 24S-T). The rigidity of the clamping of the work seems 
most important because all high-production figures have been 
obtained with rigid clamping. 

Spindle Speeds. The peripheral speed of the cutter is a func- 
tion of spindle speed and cutter diameter. No upper limit to 
peripheral speed has been found, and results are still good at 
speeds as low as 3000 fpm. Therefore, single-speed spindles 
are satisfactory, and cutters should be made as large as possible, 
within physical limitations; 9-in-diam cutters are very satis- 
factory, although it is difficult to tell the difference between 
their performance and that of an 8-in. cutter. 

The author advocates the use of large cutters rather than 
super-high spindle speeds Cover 3600 rpm) for the following 
reasons: 


(4) Super-high spindle speeds call for high-cycle current 
which, although far more common than a few years ago, must 
still be generated by the user in quantity large enough to take 
care of peak loads. It is an investment and a complication, 
to say the least. 

(4) Spindles should be made as massive as possible to stand 
all the abuses of production and avoid the necessity of an out- 
board bearing. Such large-diameter spindles necessitate fairly 
large bearings which at super-high speeds give plenty of 
trouble; they heat up if adjusted tightly or chatter if loosely 
adjusted. The perfect adjustment is a matter of temperature 
balance, but it is difficult to maintain. 

(c) Large cutters can be made massive and, on account of 
their large WR?, will absorb a large part of the tooth-impact 
load right at the source (principle of inertia). (Note that 
the addition of a flywheel to the cutter always leads to better 
finish, Fig. 12.) 

(d) Large cutters (with two or four teeth), with inserted 
teeth, are easier to build than small cutters. The mass of the 
body being either boiler plate or cast iron is very inexpensive. 
No alloy steel is needed. These cutters, being bolted to the 
face of the spindle, are more easily and safely secured than taper- 
stem cutters fastened with a drawbolkt. 

(e) In many cases, straddle cuts are necessary, and therefore 
large cutters must be used for physical reasons. 

Feed Speeds. Feed speeds are determined by the available 
horsepower, and the cross section of the cut. There is, how- 
ever, a low limit which is determined by the chip load and 
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the number of teeth in the cutter. The minimum chip load 

Cfor fair cutter life) is about 0.003 in., and the minimum 

number of teeth is, of course, one. Obviously we have 

Area of cut X length of cut per min = Material removed per 
min 

or 


= Material removed per 
hp per min X hp 
Hp X material removed per hp per min 
Area of cut 





= Length of cut per min, 


or feed.........[1] 


For instance, a cut of 1.5 sq in. to be removed with a 20-hp 
spindle (assuming 3 cu in. per hp per min) would call for a 
feed speed of 


20 (h 
HP) XO ; = 40 ipm 
At 40 ipm, a 4-tooth cutter would take 
40 Cin.) 1 


—— —— = — = 0,028 in. 
4 (teeth) X 3600 (rpm) 360 

That tooth load is rather small, and a cutter with two teeth 
only would be far more satisfactory. 

But if a cut of 6 sq in. had to be removed, the feed would 
have to be dropped to 10 ipm, which, with even a single- 
bladed cutter, would produce an unsatisfactory chip load. 
Two passes, each removing 3 sq in., with a single-bladed cutter, 
would be the answer. 

Anyone working a few examples with Equation [1], will see 
that cutters with more than four teeth will seldom be required, 
except for very light cuts at a high feed rate. We cannot 
overemphasize the fact that a cutter with even one more tooth 
than necessary is not an efficient cutter. 

Coolant. The influence of coolants, such as soluble oils 
(CCl, has not been tried in spar-milling), has not been con- 
clusively ascertained. Their value as a lubricant seems to 
be very doubtful, except for the quenching action of the water 
which might reduce chip friction. Their value as a coolant 
for the work, the chips, and the cutters may not be as im- 
portant as believed at first, although they seem to reduce the 
warpage of the finished products. (Parts finished by high- 
speed, high-capacity milling show very little warpage, but 
the reason may be that the chips carry the heat away, if they 
are produced fast enough.) The value of a large amount of 
liquid as a chip conveyer cannot be underestimated, how- 
ever, not when one machine may produce 15 cu ft of chips per 
min. Therefore one can just as well play the liquid on the 
cutter and use whatever advantage there is in the cooling 
action. 


VERTICAL SPINDLE VERSUS HORIZONTAL SPINDLE (Fic. 13) 


Since the quality of the finish depends upon the combined 
inertia of the workpiece and its supports in the direction of 
the cutting-force resultant, it follows that the main cutting 
action should be at right angles to the bed of the machine, or 
that the axis of the cutter should be in a plane parallel to the 
bed surface. Because it is generally easier to set up the work- 
piece on a horizontal surface, machine beds are horizontal, and 
therefore horizontal spindles, using slab cutters, should give 
the best results. Experience has confirmed this theoretical 
conclusion and vertical milling (spindle perpendicular to the 
machine bed) should be avoided as much as possible. There 
are, of course, some auxiliary operations which are best done 
with a vertical head but in that case a small rate of metal 
removal and a poor finish will be the penalty (Fig. 14). In 
most cases, the engineering department can ‘“‘design out’’ 
such nasty operations. 
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HIGH-SPEED MILLING OF FERROUS ALLOYS 


When a green operator accidentally ran into a steel clamp 
with an 8-in. carbide cutter running at 3000 rpm with a feed 
of 50 ipm and cut the clamp neatly without injuring the cutter, 
he gave a jolt to everyone interested in metal cutting and opened 
a new field of research. Unfortunately, conventional milling 
machines have not the power, the massive construction, and 
the range of speed necessary for such tests. Consequently, all 
experiments had to be conducted, ‘‘on borrowed time,”’ on 
Farnham spar millers. These machines seem to have ‘‘all that 
it takes’’ to test high-speed milling of ferrous metals, but they 
are all in use for war production and cannot be diverted for a 
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FIG. 13 HORIZONTAL VERSUS VERTICAL MILLING 
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FIG. 14 VERTICAL-HEAD MILLING MACHINE 


lengthy research. Through the courtesy of the Douglas Air- 
craft Company, one of their Farnham spar millers was made 
available during a 2-day lull due to retooling, and 15 test runs 
were made on various steels, at various speeds with various 
cutters. Time was too short to carry out a systematic program 
of research and, consequently, the results were far from con- 
clusive. However, they showed the following: 


1 That cutter abrasion was the cause of failure (carbide 
cutters only were tested, various grades of various brands). 

2 That high chip loading was beneficial (best results with 
two-bladed cutter; 120 ipm feed). 

3 That a high rate of metal removal could be expected 
Cover 2.5 cu in. per hp per min). 

4 That what we know is still a very small drop in the 
bucket of what we do not know, and that cutting metal is still 
very much of an art and very little of a science. 
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HE standardization of 
H.S.S.) 


single-point high-speed-steel 
cutting tools has been the outcome of tests con- 

ducted over a period of 18 months in the shops of the 
Wright Aeronautical Corporation. As the investigation de- 
veloped, the realization grew that the present complicated and 
expensive automatic machine tools will not pay dividends if 
the single-point tools used in the tool setup are improperly de- 
signed and applied. 

The research showed that the H.S.S. cutting-tool life could 
be extended in some cases as much as 2000 per cent by the 
combination of correct design, by proper tool setups, and by 
fine-tool finish. 

The preliminary investigation in the shop revealed that a 
large variety of hand-ground tools gave only a limited tool-life 
performance. A period of development followed in which 
were produced fine-finished tools of improved design, including 
a step-type chip breaker. 

TESTING VARIOUS TYPES OF CHIP BREAKERS 

The original design selected included a nonparallel chip 
breaker with 5-deg back rake, which is illustrated in Fig. 1. 
Surface speed, feed, depth of cut, and type of material being cut 
are factors to be considered in designing the proper width and 
angle of chip breaker, and the design mentioned was selected 
as giving the best results on the majority of rough-turning 
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operations on aircraft forgings. The step-type chip breaker 
was selected because shop tests proved that the use of tools 
without chip breakers or with groove-type chip breakers re- 
sulted in unsatisfactory chip formation and tool life. 

Use of this type of tool indicated that slight changes would 
make it a better all-purpose tool. Another investigation was 
therefore conducted to establish a revised design. Ten differ- 
ent tools were tested and the design finally selected for general 
use incorporated a parallel chip breaker with no back rake 
which is also illustrated in Fig. 1. The selection was made on 
the basis of tool-life, surface finish, power consumption, chip 
formation, simplified grinding, and design. The results of 
these tests are given in Tables 1 and 2 and are illustrated in 
Figs. 2(4, b,c, d,e, f,g). These illustrations show the effect of 
tool design on the machining of S.A.E. 3312 and modified 
Nitralloy G steels using soluble-oil emulsion (WAC 61) and 
sulphurized cutting oil (WAC 3AB). The emulsion consisted 
of water and soluble oil 12 to 1. The cutting oil consisted of 
one part sulphurized fatty-oil base and five parts of 100 second 
paraffin oil. 

Additional tests made to determine the effect of fine finish 
and chip-breaker design revealed that tools without chip 
breakers produced unmanageable chips and showed excessive 
cratering. The fine-finish (4-8 microfinish) tool was found to 
increase tool life approximately 85 per cent over that of 
tools with ordinary finish (60-80 microfinish) of identical 
design. 

So conclusive were the results of these extensive tests it was 
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FIG. 2(4) 
Tools of different design were run under identical conditions. Surface speed, 105 ft per min; feed, 0.015 in. per rev.; depth of 
cut, °/g in.; length of cut, 2 in. 
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Tools of different design were run under identical conditions. Surface speed, 60 ft per min; feed, 0.015 in. per rev.; depth of 
cut, 3/gin.; length of cut, 2 in.) 
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FIG. 2(d) 


quite evident that the standardization of this type of tool would 
effect a considerable saving in the cost of the finished product. 
In connection with the standardization, it was also realized 


that production grinding would be required on a precision tool 


of this design in order to obtain the desired efficiency and 
economy of the complete setup. 


STANDARDIZATION OF HIGH-SPEED-STEEL TOOLS 


The original plan for the standardization was to apply the 
features of the fine-finished parallel-type chip breaker to cur- 
rent tools but the preliminary investigation indicated that such 
a plan would involve an enormous number of different tools, 
thus upsetting the program. The problem was therefore 
tackled from a different viewpoint and the current tools were 
disregarded. The final standardization includes four classes of 
tools, namely, turning, facing, boring, and chamfering. The 
standards are set up in book form and include instructions for 


selection of the tool, tool-position sketches, and tool-selection 
tables. 

In standardizing, the number of tool-shank sizes was held to 
a minimum, i.e., seven for turning and facing, six for boring, 
and five for chamfering. The nose radii were limited to seven 
values between 0.030 to 0.250 in. The tool-holder-slot angles 
selected vary between 0 and 90 deg in intervals of 5 deg. This 
rather large selection of slot angles was necessary in order to 
provide tools for the existing tool blocks, but it is believed that 
in the case of new equipment the number of slot angies can be 
reduced considerably. 

Each tool has been assigned a ““T’’ number and style number. 
A blueprint has been prepared for each “‘T’’ number, applicable 
to solid or tipped tools incorporating the step-type chip breaker 
and fine finish (4-8 » in.). A style number is assigned to each 
tool in the standards, which is derived from the two main cut- 
ting angles and is not in any way related to the size of the tool. 








874 


5 


FIG 


For example, ‘‘S 15-25"" signifies a side-cutting tool with a 15- 
deg side-cutting-edge angle and a 25-deg end-cutting-relief 
angle, the letter “‘S’’ denoting a side-cutting tool. The end- 
cutting tools are denoted by the letter ‘‘E,’’ an example being 
“E 15-25."" A side-cutting tool is defined as one having its 
principal cutting edge on the side of the tool and includes all 
tools having a side-cutting edge angle of Oto 45 deg. The end- 
cutting tool is defined as that tool having its principal cutting 
edge on the end of the tool and includes all tools with end- 
cutting-edge angles of 0 to 45 deg. 

Figs. 3 to 6, inclusive, are excerpts from standards relating 
to turning tools, facing tools, boring tools, and chamfering 
tools, respectively. Fig is an example of tool drawing. 

In conjunction with the standardization program we have 
found that form tools and some special tools which are identical 
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to the standards except for nose location will be required. In 
order to avoid duplication and keep these tools to a minimum, 
a card file has been set up indexed according to style number 
with ali basic dimensions listed in table form and referenced to 
a tabulated drawing. 

In connection with the standardization program, it is realized 
that the ultimate goal can only be realized by production grind- 
ing of the standard tools. This contention has led to the de 
velopment of multiple-tool bit-grinding fixtures. To date, 
the multiple grinding fixtures have not been placed in service 
and until such time as these are ready for use, the following 
procedure is applied in grinding these tools: 

Fig. 8 shows rough-grinding side and end faces on a Sellers 
tub grinder, using a soft coarse-grained vitrified-bond aluminum- 
oxide wheel (carborundum No. 30-0-200). 
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cut. | | 
(b) O° Lead Angle for right angle shoulder cuts, Work axis +} rk axis Ay 1c” 
(c) 5°, 10° or 15° Lead Angle when tool set up offers no interference to “4 i Right 
its use. - L 











2. Select Yost Adaptable Tool Holder Angle Prom Tool Position Sketches 
(a) For rigidity provide least overhang of tool bit and holder, 


3. Fote Style “umber Prom Tcol Position Sketches 











4. Cbtain Tool Kumber From Tool Selection Tables Making Selection According to 
Tool Style, Tool Hand, Size, Length and Nose Radius 
(a) Por right tand facing froz bore of 1-1/2 to 6" inclusive, select 


1, (b) LEAD ANGLE, 0° (Left Hand Shown except 
Special Relief Tool Styles only available for Tool Fosition 



































as noted) —*—- Direction of Peed 
Angles of 70° to 90° P. 7 To ° 
5° POSITION ANGLE 45 POSITION ANGLE 85 a 
Style, B 5 1 styles 45-554 BY ns bn 
Mork axis am B lect axis Y «. Cl 
\ L mi 1 \ e -. A 
PACING TOOL SEURGTiON TABU. ek te ae 
Ri Tae 
Tool Drawing Numbers S\ Af = 
Special é Ay o Y 
For Standard Nose Radii y A $ 
Tool Tool Approx] | on 
Style | Hand| © | 8 D 06R 1k “1m o16R +18R 2 || 








1, (©) LEAD amGLZ, 5°, 10°, or 15° (Left Hand Shown except 
35-20 | R.A. | 3/4) 3/4 23/32 | 2t-80189 27-80190 as noted) —2— Direction of Feed 
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4 
315-25] RH. | 3/4) 3/414) 3/4 | 2P-80193 27-6019, 5° POSITION ANGLE 5° POSITION ANGLE fo° POSITION ANGLE 
$30-50] L.B. | 3/4] 3/4) 4 | 3/4 | 27-8046] 27-801,0| 27-80074| 27-60141| 21-80048] 27-601,2 |style, B 15 _4.  Ptvie,8 30-50 Btyle,Spec, 8 15-25 
$45-55] Lik. | 3/4] 3/4] 4 | 21/26 | 2r-Goaso} zt-80134 | 27-8o041} 27-8035] zt-80042| 27-80136 Cc) x “yy 7 wrt hy 
835-95] Lm. | 3/4] 3/4 | 4 | 28/32 27-80198 Be. ss a eee 7 
315-10] RM. | 3/4] 3/414 | 3/6 27-80196 iN L 7 + LY 
BS | LR. | 3/6] 3/614 | 3/4 | 2P-80070} 27-8016, | 2T-80071) 2f-80165] 27-80072] 2T-80166 A cca! ' 
B10 | Lm. | 9/4] 3/4 | 4 | 29/32 2-807, As a = 
BlS | LW.) 3/6] 3/244 | 3/4 | 2P-89078| 27-80170} 27-80079| 2P-80171| 27-80080} 27-80172 47, 7 f; i 


























FIG. 4 SAMPLE PAGE FROM FACING-TOOL STANDARDS 
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f WLLL x 
Y, gg 
FIG. 5 SAMPLE PAGE FROM BORING-TOOL STANDARDS = mee | 
Hf f+ 4 Bore Dia. 
SEE 2 OE TS a | 
4 L " 
1, Select Desired Tool Position: 0°, 15°, 30° or 45° 7p - [ite 
2. Select Proper Lead Angle and Note Tool Style Number grange e $s 15-25 LeaD ANGLE 15°; TOOL an an $3040 
(a) Specify 0° lead angle for square shoulder fos TOOL wo TOOL Bore | — D = 
(>) Use positive lead angle for all other conditions y ye syle. SIZB | Dla. | RAD. Be hy Aly» sen a 
2P-91361 | 27-91986 1/2. 5. |4 a up | .030| 1/2 | V2 [+12 e | 23° 
3. Select Tool umber According to Tool Style, Meeting Requirements for Bore | anmzea | zemer [1/2 a9. 2 =e | _s | oe es | oan! - | se 
Diameter, Tool Size and Nose Radius | 2991363 | 29-91388 ya Sq. 4&up | .0600/ 12 |1V/2 (3-2/2 | +1/2| 6° | 25° 
2091964 | 27-1389 1/2 Sq. 2 tod | a | V2 [1/2 [2-3/4 | 1-3/4 10° | 25° 
27-91365 | 27-913990 (1/2 Sq. 6 & up | 0120 | V2 |V2 {3-1/2 +1/2| 6 | 25° 
27-91366 | 27-91991 5/8 Sq. 3 to 5 | 060 | 5/8 | 5/8 [2-3/4 | 2-3/4) 10° | 2° 
27-91367 | 27-9192 5/8 Sq. S&up | .060 | 5/8 5/8 le | & 6 | 2° 
27-91368 | 20-91993 5/8 Se Dto5 «100 | 5/e | 5/8 [2-3/4 | 23/4! 10 | 25° 
2-919 | 27-9199, 5/8 Sq. Fup | .100| 5/8 (5/e |e i; 4 | © | 25° 
BORING TOOLS BORING TOOLS 
TC0 TION GAG ) © 700 
Vy — 
jae 
Te ) Bore Dia. . 
a ee 4 —4 Bore Dia. 
1 |b De, 2 
1} row ce 
y Sa 
LHP SiiiLzA * 
LEAD ANGLE 15; yooL sm, $1525 LEAD ANGLE 0°; TOOL STYLE, S 45-55 LEAD ANGLE 10°; _ TOOL STTLR, B 95-35 
| | | j ets eel 
} | 
| Rao. t spas | i + sie taet Sle | agie srs | bra. MD. Sivie | genie tonts t Styiet Sa 
_ 78.0: “1048. 12-25,8 0-10 | 8 15-25) Pris, , Sees § 45-33_|_8 95-35 _I, | |__.__{S 45-55, B 35-358 45-55 8 35-35 Prim. | Seas 
27-91528 | 27-91353 Bh to 1b | V4 $.| .030 TW | Ve 7/68 v/a | 15° | 30° 2791420 | 27-9145 5/8 Sq. 3to 5 «©6120, 5/8 = 35,3’ 3 3 1c? as® 
—— — . 4 “? A A a 4 rit = 27-9421 0 27-9146 = 5/8 Sq Sup = .1200° 5/8 19/32 4-2 4-1/2 . 2° 
27-91331 =| 27-9356 fou (3ne $4{ 030 $/le | 12/32 [1-1/2 owe 16 2° rome me pop nic —_ a} yi — a a - : yt = 
29-91332 |27-91997 he to 2 | 3/8 Sq./ .030 3/8 | 1/32 [1-1/4 [1-1/4 | 15° | 30° 2T-9U2L PIU 3/h Qe 4 to 6 | +100 «23/32 “1/16 4 4 10° = 25° 
27-9133) 27-91358 2 to 3 (3/8 %.|.030 3/6 u/R 1-3/4 (1-3/4 1° | 25° 27-91425 27-9150 /4 Sq. 6 & up 100 23/322 U/l 5 5 6° 25° 
27-9134 | 27-9199 3 & up (3/8 Sq./.030 3/8 | aa/3a 1/2 |2-1/2 | 10° | 25° 27-9126 2T-9US1— 9/h qe A to & © «6-120-23/32 1/16 4% 4 1° 25° 
2D91I9S | 27-9190 2 to V2 Sq. 090-2 | 15/32 [1-3/4 [1-3/4 | 10° | 25° 27-9427 ——-2T-91452 3/4 Sy. Oh up .120 23/32 Ub 5 5 6° 25° 
90° POSITION ANGLE 
FIG. 0 SAMPLE PAGE FROM CHAMFERING-TOOL STANDARDS Inside Chaafe 
a Ww 
INSTPUCTIONS FOR PROPER SELECTION OF CHAMFER TOOLS x 
L L 
1. Select Kost Adaptable Tool Position Angle To 4 tL L 
Cut Desired Chanfer. Werk —>" 
Axis : 
2. Obtain Tool Number for 30°, 45° or 60° Chanfers 
from Tool Selection Tables, Selecting Tool Outside 
According to Size, Tool Position Angle, Chanfer 
and Inside or Outside Chanfers, o 
30° Chamfer; Style $-30 
45° Chamfer; Style S45 
60° Chamfer; Style E-30 
CHAMPER TOOL SELECTION TABLES 
2 NT 30° Chamfer; Style E 15 
Follow instructions on sheet #29 in the selection of tools. 45° Chamfer; Style E 0 
[ 60° Chasfer; Style E 15 
_ Ts Tool Drawing Numbers for Common Chanmfers 0° POSITION ANGLE 
EG ise s fgg 2° ase i 
+] iv! ~~“ 
) 6 | Seis s<|6 5 J 
BiB eR fh = Inside |*Outside Inside |*Outside|| Inside | *Outside 
3/8|3/8 | 3/4) 3) O° | 1 57-10731 |5T-10666 f 5T-10733 | 5T-10668)) 5T-10735) 5T-10670 —r; 
3/8 3/8 - 3 10° _ | = 5T-10664 = a a a es Axis = | 
3/8|3/8}3 | 3 | 15°} 1 © Wisr-10729 |57-10662 |] 5t-10731 | 5T-10666]) 5T-10733| 5T-10668 a “een yo See 
3/8|3/8| -| 3 25° - - - - 5T-10664 «* - ri a =? a i 
3/8| 3/8 | 3 3 | 30° 1 )5T-10730 5T-10660 § 5T-10729 | 5T-10662)| 5T-10731] S5T-10666 rm + 
3/8|3/8| -| 3 40°} - | - - - - - 5T-10664 BX Ve 
3/8} 3/8} 3 | 3) 45° 2 j5?-20732 5T-10661 ff 5T-10730 | 5T-10660] 5T-10729} 5T-10662 
3/8)3/e} -| 3) 50°} - | - 5T-10663f  - - - - Oe ‘i 
3/8] 3/8} 3 | 3} 60°} 2 |Isr-10734 |51-10665 | 5t-10732 | st-10661]| 57-10730| 5t-10660 Jy! f i A Ke 
3/8 3/8 af 3 65°) - - am . 5T-10663 am a v4 y Outeiie | 
3/8, 3/8| 3 | 3 75° 1 |5?-10736 |5T-10667 | 5T-10734 | 5T-10665/| 5T-10732/ 5T-10661 30° Chanfer; Style E 30 
3/a3/e| -| 3), eo°f - | - - - - - 5T-10663 45° Chamfer; Style S 45 
3/813 | 3.1 90°F 2. |sr-n0738 |52-10669 | sr-10736 | st-10667]| 5t-10734| 5t-10665 0° Chamfer; Style S 30 
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FIG. 8 SELLERS TUB GRINDER ROUGH-GRINDING SIDE AND END FIG. 9 OLIVER GRINDER TOOL SETUP AND SEMIFINISH GRINDING 
FACES OF THE NOSE RADIUS, SIDE AND END FACES 





Figs. 9 and 10 show the setup and semifinish grinding of the Fig. 11 shows the operation of finishing side, end faces, and 
nose radius, side and end faces on the Oliver grinder using asoft nose radius on the Excello grinder using a medium-hard very 
fine-grain vitrified-bond aluminum-oxide wheel (Norton 3846- fine vitrified-bond aluminum-oxide wheel (Norton 38220- 
K5-BE). The chip breaker is ground first on the surface grinder LOBE). 


using a very soft medium-grained vitrified-bond aluminum- The first step in the development of a simplified multiple- 
oxide wheel (Norton 3846-18BE), and then finished on the same tool bit-grinding fix ure for production grinding of tools is 
machine using a medium-hard very fine vitrified-bond alumi- illustrated in Fig. 12. This fixture is equipped with replaceable 


num-oxide wheel (Norton 38220-L9BE). templates to accommodate the various angles and can be set 
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FIG. 10 OLIVER GRINDER SI MIFINISH GRINDING SIDE AND END 
FACES AND NOSE RADIUS 
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Fic. ll EXCELLO GRINDER FINISHING SIDE AND END FACES 
AND NOSE RADIUS 
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FIG. 12 MULTIPLE UNIVERSAL TOOL BIT-GRINDING FIXTURE, USED ON STANDARD SURFACE GRINDER 


up on a surface grinder to grind the chip breaker, side and end 
angles in two settings of the tool bit. With the use of this 
fixture, the complete grinding can be accomplished with a 
surface grinder and the Excello, thus eliminating the Oliver 
grinder 

The fundamental principal of the later development of the 
multiple-grinding fixture is based upon generation of the main 


cutting-tool angles and the nose radius. Figs. 13 and 14 illus- 
trate this fixture. 

The tools which must be identical with respect to size, 
end and side cutting-edge angles, and nose radius, are 
placed in the fixture and oscillated about a predetermined 
center through the angle required to produce the desired nos- 
radius and cutting-edge angles. 
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FIG. 13 MULTIPLE-GRINDING-FIXTURE SETUP FOR NOSE GRINDING 

All tools are ground in a centralized grinding room. After 
grinding, the finished tool is placed in a suitable individual 
carton which protects the keen cutting edges and fine-finished 
surfaces from damage. The finished tool is inspected to blue- 
print dimensions by means of gages. Tool cribs are located at 
strategic positions on the shop floor from which the inspected 
tools are distributed to the operators. 

Fig. 15 shows a properly marked tool and carton with a 
number of tools stored at one of the tool cribs. The operator 
has been instructed to return his used tools to the crib be- 
fore complete breakdown and to replace them with new 
tools. This setup eliminates all grinding of tools by the 
operator. 

Fig. 16 shows the machine-ground tools as applied to a Bul- 


TABLE 1 
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FIG. 14 MULTIPLE-GRINDING-FIXTURE SETUP FOR GRINDING 
END FACE 
lard Mult-Au-Matic machining a gear. This application 


showed a 6 to 1 improvement in tool life over operator-ground 
tools. 


STANDARDIZATION OF SINTERED-CARBIDE TOOLS 


Relative to standardization of carbide-tipped tools, the setup 
is similar to that used for H.S.S. instructions; tool-position 
sketches and tables being included with each class of tools. 
The nose radii have been limited to 5 values between 0.015 and 
0.120in. Chip-breaker design is divided in two types, namely, 


TOOL-DESIGN INVESTIGATION 


Features of */4-in. square tools 


Chip-Breaker nomenclature 1 2: 3 
BAC PHRE, GER. 6 sscaine viiwsis 5 Oo 5 
Width, ee ee ee . 16 al 1/4 
Side shoulder ro deg. 21 15 15 
Radius, in. . Vea Ys Ve 
Depth, in. Seana. 3/64 3/64 
Lip radius, | in. Maer 

Top-face back rake, deg. . 5 

Top-face side rake, deg. ae 


—Tool-desiga numbers——@_ —___—— 


4 5 6 7 8 9 10 

oO 5 5 oO 5 

hs of ig 3/16 1/4 V/\, i 

21 11 + 21 15 5 21 

+ 1/s 1/, 1/, : 1/ 1/3 

S/n 3/ea —8/ea8/ea 18S if 
Sd ou 5/30 


Penmaes common to sock at the a bined: 


13-deg side rake on chip controller 
6-deg side and end clearance 


26-deg end-cutting-edge angle 
15-deg side-cutting edge angle 


1/,s-in. nose radius 


TABLE 2 CONDITIONS AND RESULTS OF TESTS 


AMS 6250—Brinell 207—normalized and an--][— AMS 6470—Brinell 285/311—quenched and 
ese speed 105 fpm; feed 0.015 in; epi | daw -speed 60 fpm; feed 0.015 in; depth | 
of cut 3/g in. cut 3/s in. 
Tool life, 
—in.—~ —Surface finish*——. | —Absorbed power (K.W.)— 
Nitralloy Nitralloy AMS 6250 Nitralloy AMS 6250 
AMS specificationno. AMS6470 AMS6470 SAE 3312 6470 SAE 3312 
WAC Coolantt 3AB 61 3AB 61 3AB 61 3AB I 3AB O61 
Design No. i........ 42 i a c c c 2:40 2.96: 3:70" ago 
Design No. 2........ 40 30 a b a c 2.55 2.90 3.80 4.00 
Design NO. 3.......:0.: 25.5 a b a d 2.:§0. 2.90 3.70. 3.95 
Design NO..4......+. » ah a b a d RSS. -2.90) 3595, wes 
Design No. 5........ a b a d 2:50: 2.90" 3590 4.25 
Design No. 6......... a c d 2.60; 3.05... 3.65 . 
Design No. 7.. a c c 2.60 3:35. 3.60 
Design No. 8........ 3.0§ 4.50 
Design NG. 9........ _-- ae we ‘“ = 3.25 ™ 
Design No. 1o....... Excessive load—test stopped 
* Surface-finish legend: a—very good; b—good; c—fair; d—poor; e—very poor. 


+ 3AB—sulphurized-oil blend (5:1); 61 


-soluble-oil emulsion (12:1). 
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8-deg angular-step type in 1/16, °/32 4/3, and °/32 in. widths; 
parallel-step type in */32, 1/s, and °/32, and */1¢ in. widths. 

At present four manufacturers of carbides have been approved 
as suppliers of T.C. tools for cutting steel and nonferrous 
metals, i.c., aluminum, magnesium, brass, and bronze. Seven 
standard stock styles are purchased to make approximately 26 
tool styles. 

Four grade specifications are recommended for machining steel 
and four grades for cutting nonferrous materials. The four 
grades are specified as follows: 

1 Majority of roughing and finishing operations. 

2 Light-finishing cuts where ability to hold size is im- 
portant. 

3 Intermittent cuts. 

4 Precision boring 


FIG. 15 VIEW OF TOOL CRIB; 


FINISHED TOOL 
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CONCLUSION 


The use of style numbers for identification makes it possible 
for the operator to obtain tools from the tool crib by style 
number, size, and nose radius, in the same manner that he would 
request a drill, reamer, etc. It is believed that the metal in- 
dustry as a whole will derive a great many benefits from the 
proper application of standard single-point cutting tools. In 
standardizing tool holders, it is suggested that machine-tool 
manufacturers select the same angles, keeping these to a mini- 
mum and eliminating the use of dovetail tools. 

It is hoped that the standards developed by the Wright 
Aeronautical Corporation will arouse enough interest among 
the manufacturers to make them consider similar standards 
for use by the industry at large. 





A PROPERLY MARKED CARTON AND 
ARE ALSO SHOWN 





FIG. 16 MACHINE-GROUND TOOLS APPLIED 


TO BULLARD AUTOMATIC GEAR-CUTTING MACHINE 
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FUELS and FUEL RESEARCH zn 
GREAT BRITAIN During the WAR’ 


By W. C. SCHROEDER 


ASSISTANT CHIEF, FUELS AND EXPLOSIVES SERVICE, BUREAU OF MINES, WASH NGTON, D. C. 


URING a period of national emergency much of the 
long-range, and to a considerable extent the most in- 
teresting, research must be held in abeyance in favor of 

problems of immediate importance that may be solved quickly. 
This, of course, has happened in Great Britain, but on the other 
hand the war period has fostered considerable planning for the 
future that will affect British policy to a marked extent after 
the war. Some of the primary items of immediate importance 
are the development of automotive gas producers, effect of 
the war on coal production, the fuel-economy campaign, de- 
velopment of efficient fireplaces, and the study of colloidal fuel. 
Three of the longer-range items are correlation of coal proper- 
ties with heat of wetting and reflective indexes and the produc- 
tion of liquid fuels from coal. 


AUTOMOTIVE GAS PRODUCERS 


The gasoline rationing that the American public endures is 
mild compared with that in Great Britain. Since all liquid 
fuels must be imported (with the exception of small amounts 
produced from low-temperature distillation, from oil shale, or 
from coal hydrogenation) it is literally a choice between gaso- 
line or food and ammunition. All pleasure driving is banned, 
and on Sundays or holidays the police stop private cars at 
frequent intervals to determine the purpose for which they are 
being used. Gasoline can be obtained only to to go to work in 
essential industries when the distance to be traveled is greater 
than two or three miles and when absolutely no public trans- 
portation is available. Perhaps the severity of the rationing 
is indicated best by the case of one of the engineers of Imperial 
Chemical Industries who regularly rode a bicycle 16 miles to 
work, which apparently was easier than reasoning with the 
ration board. This engineer was carrying on his normal ad- 
ministrative duties, doing his regular stint at home guard, and 
cycling 32 miles a day without complaint, except that he felt 
somewhat aggrieved when he had to face a head wind all the 
way home. 

Since much of the gasoline and some of the shipping are 
provided from the United States it is of interest that the Petro- 
leum Attaché’s office of our Embassy takes an active part in 
seeing that gasoline is used only in essential war activities. 
At the same time, this office limits its own use of gasoline to a 
bare minimum. It has only one car, which is not driven over 
15 miles a day. After that appointments are kept by subway, 
bus, or on foot. 

Naturally, these severe limitations have resulted in casting 
about to find other means of providing automotive transporta- 
tion. Gas stored in huge bags on top of the cars, liquefied 
gases, portable gas producers, and other schemes are used. 
The-most promising are probably gas producers. These have 
been developed extensively and are in common use in Germany, 
France, Sweden, and other European countries. The most suc- 
cessful units usually have operated on wood charcoal. 

The gas producers used in these countries differ consider- 

' Published by permission of the Director, Bureau of Mines, U. S. 
Department of the Interior. 

Contributed by the Fuels Division for presentation at the Annual 
Meeting, New York, N. Y., Nov. 29-Dec. 3, 1943, of Toe AMERICAN 


SocreTy of MECHANICAL ENGINEERS. 
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ably in appearance but operate in essentially the same manner. 
Air, frequently with added water vapor, is pulled through the 
combustion zone by the suction of the engine, where a reac- 
tion takes place to form carbon monoxide and hydrogen. The 
amount of hydrogen depends largely on the amount of water 
vapor added as well as the moisture content of the fuel. The 
gas is cooled, filtered (usually through a series of filters), mixed 
with air (frequently by hand control), and sent to the engine. 
As it leaves the producer, the gas normally has a heating value 
of 120 to 130 Btu per cu ft. 

The usual criticisms of the gas producers in comparison 
with gasoline are: Slower starting, decrease in engine power 
to 50 or 60 per cent of normal, frequent refilling with char- 
coal, and generally inconvenient and cumbersome operation. 

In Germany and France and to a lesser extent in Sweden, it 
already is apparent that this use of wood will place a severe 
demand on the forests. Great Britain is not as well situated 
with respect to forests as most of the European countries, and 
this has retarded adoption of the gas producer operating on 
wood. On the other hand, this shortage has supplied a strong 
incentive to develop a producer that would operate success- 
fully on anthracite or specially prepared coke. 

The use of these fuels presents four difficulties as compared 
with the use of charcoal. It introduces greater amounts of 
ash in the combustion zone, releases fly ash or dust which is 
difficult to remove from the gases going to the engine, is slower 
in response to a demand for increased rate of gasification, 
and may introduce tarry matter, which plugs filters. 

The research in Great Britain has surmounted these difficul- 
ties to a considerable extent for their conditions. Equipment 
has been developed to use either anthracite or high-tempera- 
ture coke. The latter fuel is still rather slow in responding 
to the demand for more gas, that is, it has a low reactivity, and 
some attempt has been made to improve it by activating the 
coke by spraying with sodium carbonate before use. This is 
believed to have some beneficial effect. Ash is removed by hand 
in the form of clinker, for the temperatures in the combustion 
zone are high enough to fuse it. To prevent excessive trouble 
and interference with combustion, the ash is limited to not more 
than 4 per cent with natural fuels and 6 per cent with carbon- 
ized fuels. Great Britain has anthracite that will meet this 
specification. It would be difficult to find or prepare such 
coal in quantity from the anthracite we have in the United 


States. Limited amounts of coal could be found to prepare 
low-ash coke. The fuels are used in prepared sizes from */4 to 
fa 

/41n. 


These producers are of the cross-draft type and up-draft type, 
but the former is most popular. A single tuyére is used in the 
cross-draft producer, and the combustion zone is limited to a 
radius of about 4 to 6 in. to give a hot fire in a short time and to 
help the producer respond more quickly to increased demand. 
The air is preheated to about 80 C (176 F) by a heat exchanger 
and in some cases is nearly saturated with water vapor. The 
hot gases leaving the producer pass through the other side of 
the heat exchanger and then through a cooler and filter. In one 
type of cleaner, the cooled gas is passed through a water-filled 
chamber and again filtered, giving a gas containing so little 
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solids that it is stated that engine wear is no greater than with 
gasoline. The high density, particularly of anthracite, will 
allow about 200 miles on one filling of the coal hopper. 

To prevent excessive difficulty and plugging of the filter with 
tar, fuel specifications called for less than 11 ounces per ton for 
either the coke or anthracite.?, The government started to use 
a few thousand of these producers for trucks and buses about the 
middle of this year. Progress since that time toward the more 
widespread use of this producer apparently has been rather 
slow. 


DRAFTING OF COAL MINERS 


The history of coal production in Great Britain during the 
war is not of direct concern with respect to research, but it is of 
considerable interest because of the close parallel with the con- 
ditions that now seem to be developing in the United States. 

In the early part of the war, when conscription first was 
introduced, the miners were subject to the draft. This policy 
was followed for some time, but it was realized ultimately that 
the country would not have enough coal for industrial and 
domestic consumption if the miners were not kept at their jobs. 
The situation was aggravated further by the loss of miners to 
industries that provided more agreeable working conditions 
and higher pay. 

As soon as it became apparent that England was going to suf- 
fer a coal shortage, all of the men were registered who had 
worked in mines for 6 months or longer since 1935, and who 
were not then engaged in mining. Ofa total of over 100,000 
it was found that 50,000 were in jobs as important or more 
important than mining. About 20,000 or 25,000 were physi- 
cally disqualified, and the remainder—about 25,000—were re- 
turned to the mines. This step helped for a while, but it did 
not provide a sufficient number of additional men to get out the 
coal needed. 

In common with other industries in England, the miners 
were frozen in their jobs. This step soon revealed that the 
natural wastage of manpower from retirement, ill health, and 
death was much larger than was expected. In Great Britain, 
of a total of about 700,000 miners the natural wastage was ap- 
proximately 38,000 annually. From this figure it is apparent 
that the 25,000 men returned to the mines by the first step of 
registration were not even sufficient to replace the normal an- 
nual wastage in manpower. 

As the next step to augment mine labor, all the men in the 
armed forces who ever had worked as miners were required to 
register. Of approximately 100,000 men registered, it was 
found that one half were officers or were serving overseas and 
could not be returned to the mines. Another fourth were 
judged to be so important in the army that they could not be 
released. In all, about 20,000 men were returned to the mines. 

To comb the country still further, a board of doctors was or- 
ganized to examine the health certificates that had been issued 
to the miners by local doctors. By this means, together with 
rehabilitation of the health of some miners, it was found pos- 
sible to return a few more thousand men to mining work. 

In the next step to secure additional miners, men between 
the ages of 18 and 21 drafted for the armed forces were permitted 
to choose between going into the mines or into the army. 
This has not provided any very large number of men, apparently 
because they would rather be soldiers than miners. It is my 
understanding that the age limits in which men are permitted 
this selection have now been broadened. 

Production per man-day in British mines is relatively low 
when compared with American standards. This seems to be 
due to a variety of causes, including thin seams, less mechani- 
zation, older mines, and different mining methods. Neither 
output per man nor total coal production for the nation has 
been increased materially during the war. In fact, the short- 


? Complete specifications for transport producer-gas fuels have been 
published in Automobile Engineer, Nov. 5, 1942 (special issue), p. 427. 
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age of manpower is making it difficult to maintain even present 
annual production. Great Britain and the United States have 
been exchanging ideas on coal production and mining methods 
through visits of mining people to both countries. This may 
help to increase daily output of the British miners. 

This history of the manpower policy in the mines is quite 
similar to the situation that has existed in the United States. 
At present, however, there appears to be a growing realiza- 
tion that coal production must be maintained if our industria] 
economy is to operate efficiently. 


FUEL-ECONOMY CAMPAIGN 


The shortage of coal in Great Britain has resulted in a vigor- 
ous fuel-economy campaign. The first step taken last winter 
was a blanket cut of 7!/2 per cent to industrial users. The 
need for saving coal is emphasized on both the domestic and 
industrial fronts. A well-organized and widespread publicity 
campaign keeps house owners conscious of their part in the 
program. Examples are: Not over 5 in. of water for a bath, 
a limited number of baths per week, avoidance of all waste of 
water and electricity, doors kept closed, house temperatures 
maintained below 60 F, and similar items, in which the general 
public can co-operate. Posters and signs are used liberally 
to stress the importance of doing all possible to save fuel. 

Although the economy campaign respecting the public has 
been strong, it is, in a comparative sense, a side line of the 
powerful attack directed to the saving of fuel inindustry. This 
can be judged by the Conference on the Utilization of Steam, 
Heat, and Power, held on May 12 and 13, 1943. There were 781 
fuel engineers at this conference (in 1942 there were only about 
200). The opening address was given by the Minister of 
Fuel and Power, Rt. Hon. Owilyn Lloyd George, M.P. He 
stated that there had been an anticipated deficiency of 11 million 
tons of coal for 1942 and that the fuel-economy campaign had 
been responsible in a major degree for the success with which 
this gap between demand and production had been bridged. 
He also called attention to the success that had been attained 
in building up a country-wide voluntary organization. 

The speakers who followed outlined the organization, the 
approach to the work, or the methods followed to secure fuel 
economy. One noted that the present organization was based 
on the experience of a small fuel-economy committee that had 
functioned previously in North Wales. This speaker also 
called attention to the early difficulties anticipated in their 
work. First, they doubted if they could enlist the voluntary 
effort of competent men; second, there was considerable ques- 
tion as to how industry would receive the people sent to them; 
and third, there was some doubt that industry would act on any 
advice offered. The success of the fuel-economy work in- 
dicates that none of these difficulties proved to be too serious. 

A National Advisory Committee composed of 12 fuel engi- 
neers, particularly selected because of their prominence, has 
helped to guide the work of the Fuel Efficiency Committee. 
Dr. E. S. Grumell, of Imperial Chemical Industries, is chairman 
of this group. Dr. W. A. McFarlane, of the Ministry of Fuel 
and Power, is responsibie for execution of policies laid out. 

For the purpose of the fuel-economy work, Great Britain is 
divided into 12 regions with a regional controller and a sepa- 
rate subcommittee of the fuel-efficiency committee assigned to 
each. The regional controller is responsible for organization 
of the district work and makes weekly reports to the Ministry 
of Fuel and Power. The regional controller has one to three 
fuel engineers (32 technical men® are distributed in the 12 re- 
gions) under his direction. The individual industry in the 
region may report directly to the regional controller or through 
its trade association. Trade associations frequently organize 
their own fuel-efficiency committees. 


3 The men for this work were secured by solicitation of coal companies 
and industries to find fuel engineers that could be released. Each man 
was given instruction and training. 
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Within individual plants or companies, an attempt has been 
made to find one engineer who would be responsible for the 
fuel-economy campaign. He appointed fuel watchers through- 
out his organization, who were instructed as to steps that might 
be taken to save fuel. The regional controller was responsible 
for instructing these men. All work in the plants was volun- 
tary. The companies co-operated fully. When necessary 
they allowed their men to leave work to attend classes, and 
frequently paid traveling expenses. 

Education was found to be one of the most important points 
in the whole program. This was started with the management 
and carried into the plant. Special pamphlets and letters to 
the management from the regional committees were found 
most successful. When a satisfactory groundwork had been 
laid, classes were organized in the regions to educate the tech- 
nicalmen. The co-operation obtained in this step depended pri- 
marily on how well the preliminary education had been brought 
home. 

Within the plant, the first step in the campaign was to re- 
quest rather broad information, such as the amount of coal 
used, the purposes for which it was used, and the product of 
the plant. After this a regional engineer visited the plant and 
reported to the regional committee. Recommendations that 
the committee approved were then sent to the plant. The 
regional engineer made periodic checks to determine the prog- 
ress made in carrying out the recommendations and the result 
on fuel consumption. 

It was found that heat-balance sheets over a whole plant 
were very useful. Within a given industry they allowed com- 
parison of the over-all efficiency of the utilization of coal. 
They also inspired the technical men to try to achieve as good a 
result as the best men in their industry. A second similar 
scheme frequently followed was to calculate the amount of 
coal used per ton of product. 

Great stress was laid on the possibilities for saving fuel 
in the utilization of steam, gas, or electricity. Savings pos- 
sible in utilization were estimated to be three to four times 
greater than those that can be made during generation of 
steam or power. 

The United States has achieved a much greater relative in- 
crease in coal production than was possible in Great Britain, 
and no severe coal shortage has been encountered so far. This 
winter it is believed conditions may be more difficult. If a 
voluntary fuel-economy program by industry in this country 
can help to prevent coal rationing certainly it would seem to be 
worth while. 


FIREPLACES 


Much of the heating in British homes is still done by open 
coal fires. There is also a strong body of opinion that this will 
continue to be true after the war in spite of the obvious advan- 
tages that Americans see in furnaces or other central heating 
plants for domestic comfort heating. This viewpoint, as well 
as the need for saving coal, has resulted in intensive experi- 
mentation to increase the heating efficiency of the fireplace. 

Units have been developed in which air circulates around the 
brickwork to carry heat into the room. A register has been 
designed and tested which helps to secure rapid increase in 
combustion and then to hold it at the desired rate. The fires 
can be banked overnight, and the bed frequently is covered by 
a hood to prevent sparks flying into the room. Improvements 
have also been made in the design of open grates to increase 
the heat transferred to the room by radiation. 

These units seem to represent a considerable advance over 
conventional fireplaces so far as efficiency is concerned. On 
the other hand, they detract generally from the aesthetic effect 
of the open fire. 


COLLOIDAL FUEL 


The use of mixtures of coal and oil has been a subject of 
interest in Great Britain ever since the war of 1914-1918. 
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Most stationary boilers in that country operate on coal and 
a limited number use tar; almost none uses oil. On the other 
hand, a considerable proportion of the shipping does use oil; 
thisis viewed as one of the primary outlets for colloidal fuel. 

The liner Scythia of the Cunard Line made a trip about 1932 
between New York and Liverpool in which one boiler out of 
six operated on colloidal fuel. This same liner made another 
trip about 1940. In both cases the fuel was reported to operate 
quite successfully, but there seems to have been little effort to 
use it on any considerable scale. 

Powell Duffryn Associated Collieries* have carried out the 
latest and probably the most extensive tests on the preparation 
and utilization of colloidal fuel. This work has extended 
over the last 10 or 12 years and has included the operation of a 
pilot plant to produce about 20 tons of colloidal fuel a day. 

The results show that the coal must be substantially free from 
particles that will not pass a 200-I.M.M. sieve (230 U. S. 
standard) and that it must be thoroughly wet by the oil and 
mixed with it. No coal-in-oil suspension was found perfectly 
stable. The stability decreased with decrease in coal content 
or fineness and with increasing temperatures. Tests and in- 
spection of tanks and pipe lines have shown that suspensions 
adequately stable for all normal commercial requirements can 
be obtained by mixing 40-45 per cent coal, 99 per cent through 
200-I.M.M. sieve (230 U. S. standard) with cracked residual 
oil of the bunker C type. No stabilizing agent or ‘“‘fixateur’’ 
was used. Local overheating during storage must be avoided. 

During this investigation, it was found that the coal and oil 
did not separate into two components after they were once 
mixed. What actually occurred was a graduation in coal 
concentration increasing from the top layer to a maximum of 
about 58 per cent in the bottom layer. Table 1 indicates the 
time required to attain a concentration of 45 and 58 per cent 
coal in the bottom layer (one-fifth of the total depth) at various 
temperatures for a suspension of 40 per cent coal (99 per cent 
through a 200-I.M.M. sieve) in bunker C oil. The mixed fuel 
is sufficiently stable for commercial use at ordinary storage 
temperatures. 


TABLE 1 EFFECT OF TEMPERATURE ON INCREASE IN CON- 


CENTRATION OF COAL IN BOTTOM LAYER 
(60% oil; 40% coal, 99% through 200 1.M.M.) 
Time (days) to reach coal concentration in the 


Temperature, | “~~ bottom layer* of — 
45 Per cent 58 Per cent 
15 More than 150 More than 500 


30 Approximately 65-70 Approximately 240 
50 Approximately 26 Approximately 85-90 
70 Approximately 5 Approximately 17 


* One fifth of total depth of mixture. 


In the combustion tests the fuel gave no trouble. Mechani- 
cal, steam, or air atomizing burners were used successfully. 
Difficulty was not experienced with burner stoppages, loss of 
ignition, pumps, filters, or heaters. Performance was re- 
ported to be indistinguishable from that obtained when using 
fuel oil. 

The results secured from this work in Great Britain agree in 
practically every respect with those recently reported by Bark- 
ley, Hersberger, and Burdick,® at the Joint A.I.M.E.-A.S.M.E. 
Fuels Conference in Pittsburgh. In both cases, it was found 
desirable to use about 40 per cent coal, pulverized 98-99 per 
cent through 230-mesh U. S. standard. In storage and pump- 
ing, local overheating must be avoided. The colloidal fuel 
could be handled satisfactorily by pumps and burners and 
performed much the same as oil in the furnace. 


‘The information on this investigation was provided through the 
kindness of W. Idris Jones, Research Department, Powell Duffryn As- 
sociated Collieries, Ltd. 

5 Laboratory and Field Tests of Coal-in-Oil Fuels,’’ by J. F. Barkley, 
A.B. Hersberger, and L. R. Burdick, presented at National Meeting of 
the A.S.M.E. Oil and Gas Power Division, Baltimore, Md., June 14-16. 
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From a practical standpoint the information for the suc- 
cessful use of colloidal fuel now seems to be available. It re- 
mains to be seen if this fuel will find any extensive application 
in either Great Britain or the United States. 


MEASUREMENT OF INNER SURFACE OF COAL 


The§British Coal Utilization Research Association has ex- 
tensive work under way to estimate the inner surface of coal 
through measurement of the heat of wetting. Methyl alcohol 
is used as the wetting agent because of its penetrating proper- 
ties and rapid evolution of heat which permits accurate deter- 
mination of the thermal effect. 

The heat of wetting is around 7 calories per gram for coals 
such as anthracite with less than 8 or 10 per cent volatile 
matter. It decreased to about 2 to 4 calories per gram as the 
volatile matter increases to 15 to 25 per cent and then increases 
slowly as the volatile matter reaches 32 or 33 per cent and after 
that quite sharply to as high as 15 or 20 calories per gram for 
volatile content between 35 to 40 per cent. 

It is believed that these measurements may be used to pre- 
dict the coking properties of coal. Those British coals which 
have a small value for the heat of wetting (and consequently 
relatively low internal surfaces) compared with their volatile 
matter have the best coking properties. It would be interest- 
ing to know if that same relationship holds for American coals. 

These measurements also can be used to estimate the effect 
of surface area in the rate of reaction of a solid fuel, for ex- 
ample in a combustion process. Preliminary calculations of the 
extent of the inner surfaces indicate values which seem to range 
up to a million square feet per pound of coal. This work may 
help to correlate some of the fundamental properties of solid 
fuels with their characteristics in utilization. In any at- 
tempt to do this, however, it must be clearly recognized that 
the extent of the inner surfaces may change rapidly during the 
utilization process itself. 

MEASUREMENT OF REFLECTANCE OF COAL SURFACES 

Another investigation being carried out in Great Britain, of 
importance with respect to understanding the fundamental 
nature and properties of coal, is the study of the reflectance of 
light from polished coal surfaces.° This work has been both 
the hobby and vocation of Dr. Seyler for many years, but prog- 
ress was relatively slow until the measurements of reflectance 
were made in oil. A Berek microphotometer was adapted to 
the work by the development of a number of special features. 
The technique for polishing and examining the specimens is 
difficult and demands special training. The interpretation 
of the results, up to the present, is also rather involved. 

This work has shown, however, that the reflectance does 
not vary continuously either with rank or the nature of the 
coal component. Instead, it changes by definite steps to form a 
series in which a constant ratio exists between the reflectance 
of any two successive members so that Ro = 0.261 X 1.363 *, 
where Ry is the reflectance in cedar oil under specified condi- 
tions and Nx the percentage reflectance number, which is either 
zero or awhole number. This relation is stated to hold, both 
when the rank of the coal changes or when the nature of the 
component changes by steps intermediate between vitrinite and 
fusinite.’? For example, for a single component such as vitri- 
nite this relationship applies as the rank increases or decreases. 
Similarly, for coal of a given rank the reflectance changes by 
a series of definite steps as the component changes from vitrinite 
to fusinite. The components between these extremes pro- 
visionally are called intermediates. The total number of steps 
defined by measurement of reflectance is 9. 


® Recent Progress in the Petrology of Coal, by Clarence A. Seyler, 
Journal of the Institute of Fuel, June, 1943, pp. 134-141. (Melchett Lec- 
ture for 1941.) 

7 Vitrinite is the main and characteristic component of vitrain and 
clarain, while fusinite is supposed to be the main and characteristic 
component of fusain. 
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Dr. Seyler believes from his preliminary work that the re- 
flective measurements can be correlated with the physical and 
chemical properties of coal, including its plastic and coking 
properties, as well as the way it responds to liquefaction 
through hydrogenation. Investigation to test these ideas is 
now going on. 

The meaning of these measurements of reflectance, the reason 
for the change by definite increments or steps, as well as the 
limitation to nine steps, has not been made entirely clear. 
The author had the opportunity to spend a day with Dr. Seyler 
in discussion and exchange of ideas regarding this work. It is 
not the type of research that is easy to explain. 

From the author's viewpoint, however, considerable confu- 
sion seems to have been added to the situation by trying to re- 
late the results too closely to the geology of coal and to the 
terminology previously used to define the microcomponents. 
As a first step, it is of sufficient importance that the work so far 
has indicated nine components according to reflective measure- 
ments separated from each other by definite increments. The 
next step should be to show the relationship of these measure- 
ments to the physical and chemical properties of the coal, in- 
cluding plastic, coking, and combustion characteristics, and to 
use these results to help trace back the meaning of the meas- 
urements with respect to coal petrology. 


LIQUID FUELS FROM COAL 


Research work to convert coal to oil and gasoline started in 
Germany about 1913. By 1927 the work had progressed far 
enough to allow that country to embark on a full-scale commer- 
cial development. It is now believed that one half to two 
thirds of the gasoline Germany has available for fighting the war 
comes from these plants. Production comprises not only gaso- 
line but Diesel oil, fuel oil, and a reasonably good grade of lubri- 
cating oil. Obviously, this whole development was part of the 
plan to make that country as self-sufficient as possible. 

The British people were much less aggressive in their ap- 
proach to the production of synthetic liquid fuels. The Fuel 
Research Station carried out a considerable amount of labora- 
tory work on the Bergius process of coal hydrogenation. In 
this method, the coal is mixed with a heavy oil, a small amount 
of a catalyst such as tin oxide is added, and the mixture is 
pumped, with hydrogen, under high pressure into a converter. 
Here a partial conversion of the coal into heavy oil, light oil, 
and gases takes place. The product from this first step is sepa- 
rated into solid and liquid. Some of the heavy oil goes back 
to be mixed with the coal while the remainder goes on to a 
second stage of hydrogenation to increase the yield of light oil 
and gasoline. 

In essence the process may be viewed as one of increasing 
the hydrogen content of coal. Bituminous coal normally con- 
tains around 5 or 6 per cent hydrogen and a small amount of 
oxygen. Petroleum contains around 13 per cent hydrogen. 
By subjecting coal to the action of hydrogen under high pres- 
sure and at temperatures near 470 C, in the presence of a 
catalyst, the oxygen is removed and the hydrogen content in- 
creased with the formation of a liquid fuel similar to petro- 
leum. This process yields a gasoline with excellent antiknock 
properties. 

About 1930, Imperial Chemical Industries became interested 
in the commercial development of coal hydrogenation in Great 
Britain. After extensive pilot-plant experiments, construction 
was started on a plant to produce about 3500 barrels of gasoline 
perday. At that time there wasa full exchange of information 
with German engineers to take advantage of the progress that 
had been made in that country. This new plant was com- 
pleted about 1935 or 1936 and has operated successfully since 
that time. 

Through the kindness of Imperial Chemical Industries, we 
were permitted to make a detailed examination of the entire 

(Continued on page 892) 
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DUST COLLECTORS Constructed 
of NONCRITICAL MATERIALS 


By LOUIS C. WHITON 


PRESIDENT, PRAT-DANIEL CORPORATION, EAST PORT CHESTER, CONN, 


S PART of its steel-conservation program, the War Pro- 
duction Board, in April, 1942, issued directives to con- 
tinue through the emergency, recommending the omis- 

sion of all internal parts of fly-ash-collecting equipment in land- 
boiler installations. It was quickly found, however, that these 
orders could not be followed completely, because various war- 
plant operations required a clean atmosphere in the area adjacent 
to the plant. 

In many locations, it was found imperative to install dust 
collectors to protect the plant equipment and products from 
injury caused by fly ash returning with eddy currents in the 
atmosphere, and by wind reversals. 

To determine whether dust collectors were considered essen- 
tial for certain industrial operations, the author's company sub- 
mitted a comprehensive questionnaire to various war plants. 
Many replies were received, 90 per cent of which indicated that 
such dust collectors were necessary. This was particularly the 
case in connection with plants manufacturing internal-combus- 
tion engines, and in such operations as the manufacture of ex- 
plosives, where dust acts as a contaminating agent. 


SEARCH FOR NONCRITICAL MATERIALS 


The amount of steel ordinarily used in a dust collector varies 
considerably with the type of collector, of which there are the 
three following mechanical forms: 


1 Apparatus used in connection with a fan, as part thereof. 

2 Apparatus of a multicyclone type, consisting of a number 
of cyclones from 2 ft to 5 ft diam. 

3 Tubular type, consisting of a large number of small cen- 
trifugal tubes of about 6 in. diam. 


Upon receipt of the directive from the War Production Board, 
and at its suggestion, a study was started immediately to find 
means of substituting other material than steel in the construc- 
tion of this apparatus. It was evident that the approach 
should be toward the use of ceramic material, since the supply 
of the raw product was unlimited, and it was probable that such 
material would never be considered critical. 

The author's company manufactures all three types of dust 
collectors mentioned, but type 1, in which the apparatus is 
combined with the fan, was discarded as a possibility for the 
application of ceramicware in place of steel. In such apparatus 
the parts would be relatively large, and the ceramic manufac- 
turers did not feel it to be commercially feasible to manufacture 
them. 

The multicyclone type was also discarded for the same reason. 
The most practical application was, therefore, an apparatus 
utilizing small-diameter tubes, since the units could be made 
with a minimum of joints, and the type of manufacture was 
similar to that which has been practiced for many years by 
manufacturers of ceramicware, namely, pipes and tiles. In 
addition, the amount of special equipment required for its 
production was at a minimum. 

To give a better idea of the problem and its successful solu- 





Contributed by the Materials Handling Division and presented at a 
meeting of the Metropolitan Section, New York, N. Y., Nov. 15, 1943, 
of Tae American Socirty or MECHANICAL ENGINEERS. 


tion, Fig. 1 shows a steel design of one tube of a tubular type of 
centrifugal dust collector. The steel tubes used are 6°/s in. 
diam for the main centrifugal tube, and 41/2 in. diam for the 
central or gas-outlet tube. The inlets to the tubes for the gas 
consist of heavy steel plate welded to an upper and lower disk. 
Each tube, depending upon the operating conditions, handles 





DUST DISCHARGE 


FIG. | STEEL TUBULAR DUST COLLECTOR 


in the neighborhood of 250 to 300 cfm of gas, the tubes normally 
being placed between tube sheets, as shown in Fig. 2. These 
welded sections, each containing approximately 50 tubes are 
then joined at their flanges and form the tubular dust collector, 
as shown in Fig. 3. The gas enters the main section between 
the two tube sheets, is rotated within the tube after it enters 
the flared inlets, thus precipitating the dust by centrifugal force, 
and the clean gas issues through the 4!/2-in. tube to a point 
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FIG. 2 STEEL TUBULAR DUST COLLECTOR IN SECTIONS 











FIG. 3 ASSEMBLED SECTIONS OF STEEL DUST COLLECTOR 


above the upper tube sheet, whence it passes to the fan or to the 
atmosphere 


UTILITY OF CERAMICS AS TUBE MATERIAL 


In general accordance with the original directive of the War 
Production Board, the problem was studied so as to utilize 
ceramic tubes set in steel tube sheets. A subsequent request on 
the part of the War Production Board to save in the use of steel, 
indicated the advisability of using nonpriority material 
throughout, and, therefore, the final design consisted of: (a 
fire-clay ceramic tubes; (4) reinforced-concrete tube sheets; (¢ 
brick side walls, or reinforced-concrete side walls 


Company engineers set up definite specifications to cover a 
ceramic tube that would meet the following conditions: 

1 High dust-collecting efficiency. 

2 Ability to resist erosion and corrosion. 

3 Qualities to withstand shock of rapid temperature changes 
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4 Heat-resisting characteristics to with- 
stand fluctuating temperatures up to, and sus- 
tained at or above 600 F. 

5 Adesign that could be manufactured by 
existing clay-working plants and machinery 
when supplied with special dies. 

6 A design, the component parts of which, 
may be easily assembled in the field. 

7 A type of ceramic tube that would oper- 
ate equally well in either a steel casing or a 
nonpriority material housing or casing. 

8 A ceramic tube which must meet specifi- 
cations 1 to 7, inclusive, and be sufficiently 
rugged and sturdy to withstand the hazard of 
handling, transportation, and erection, with 
a minimum of breakage. 

A careful study of the properties and charac- 
teristics of various fireclays, bonding clays,and 
other aggregates, was required in order to ar- 
rive at a combination which when properly 
processed would produce ceramic tubes to 
meet the foregoing specifications. Asa result 
of what proved to be a pioneering effort in 
this field, a refractory ceramic-tube material 
was developed which is the basis upon which 
the author’s company designed and produced 
its ceramic tubular dust collector. 


THE CERAMIC TUBE 


The lower portion of the tube, shown in 
Figs. 4and 4 (a4), consists of a 61/2-in. tile with 
a flanged top, in which has been impressed 
recesses for holding the wings or flared inlets to 
the tube. These wings consist of a heavy 
curved tile of special form required for this 
apparatus. Thetilemay be made as thick and 
sturdy as required, since the internal diameter 
is the important factor. The tube is then cap- 
ped by a companion flange, identical with the 
flange on the lower part, containing similar 
recesses, into which the flared inlet wings are 
fitted. The central 41/s-in. tube is similar in 
shape to standard clay tiles, and this may be 
extended upward to any required distance by 
the use of additional tubes. 

For field assembly of dust-collecting units, 
a special cement was developed by the tile 
manufacturer, composed primarily of the same 
material from which the tubes are made, which 
is used to cement the tiles together in a jig 
The completed tube assembly is sufficiently 
strong when removed from the jig, so that it 
can be handled normally, without danger of 
any of the cemented joints coming apart. 

Tubes are shipped in knocked-down condition, in special 
crates designed to reduce breakage to a low percentage. The 
tubes are then set up in the jig at the site of the installation, the 
parts are cemented together, the jig then being removed. The 
tube assemblies are allowed to set for 24 hours, after which they 
can then be handled by workmen without fear of having parts 
separate. They may beset in either steel tube sheets, to which 
they are cemented with the same material, or into concrete tube 
sheets. The 4!/2-in. gas-outlet tube is arranged with a slip 
joint to allow for expansion. 

Engineers of the Robinson Clay Product Co. have made exten 
sive tests in the apparatus, Fig. 4(b), to determine the dura 
bility of the assembled tube when subjected to heat changes 
No damage occurred when the assembled tube was heated to 
1600 F with a variation of 200 F per hour. Tests up to 600 F 
with a 300 F variation per hour also showed no tube fracture 
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The specifications for the _- COOLING AIR BY-PASS NO. 3 THERMOCOUPLE 
manufacture of the tube re- ( a oe * 
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INVESTIGATION OF CONCRETE AS 
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A TUBE-SHEET MATERIAL 
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In order to determine the ; (ae ee , ae S| & 
suitability of concrete for bemsaeneenes <i eee | BS Z 
tube sheets in temperatures d — Cann tare GY A B . a 3 
such as are encountered in a A bs ou 
boiler-plant practice, a careful on suena’ V | VA poe | s 
study was made of past experi oan <n erase eres 


ence in this connection FIG. 4 b) HEAT-TEST APPARATUS USED TO DETERMINE EFFECT OF CHANGE OF TEMPERATURE 


sheets. During the first world war, 
when steel was also considered a criti- 
cal material, Mr. Graham had designed 
reinforced-concrete tops and bottoms 
for boiler flues. His specialty at that 
time was in connection with wood- 
product plants burning wood refuse in 
their boilers. 

An installation at Tupper Lake, 
N. Y., which was equipped with six 
400-hp Sterling boilers, had been built 
with such reinforced-concrete flues in 
1916 and 1917. The smoke flue at 
that plant is 88 ft long, 7 ft wide onthe 
interior, and 12 ft deep. The rein- 
forced-concrete slab floor is 6 in., and 
the roofis5in. thick. Due to the use 
of wood products, the flue gases reach 
a temperature of 700 to 750 F. Sec- 
ondary combustion frequently takes 
place, thus submitting the concrete 
to a considerably higher temperature. 
Furthermore, the boilers are operated 





CLEAN GAS OU/LET 












ee up to 200 per cent of rating for a 
. PLENUM period of 10 hr, and then are banked 
< CHAMBER for a period of 14hr. This, of course, 
‘ results in considerable fluctuation in 
‘ temperature 
This plant has been in continuous 
d ric. 4(a) pHotocrRaPH  OPeration for approximately 25 years, 
if oe coamesre conse 426-8 Me. G. 7. Teh, ee president, 
| ee states that to date no repairs of any 
1] kind have been made on this flue. ! 
.e The same type of construction has been successfully used in 
1 several other plants as follows: At Bay City, Mich., for three 
ne large boilers, the flues being 6 ft wide and 30 fr long; a second 
- plant at Tupper Lake, for two 300-hp boilers, with a flue 40 ft 
es long and § ft wide; for a plant at Boyne City, Mich., for two 
+h 250-hp boilers having a flue 24 ft long and 6 ft wide; anda plant 
be at Saginaw, Mich., for two 300-hp boilers with a flue 20 ft long 
ip penned and 6 ft wide. . . 

CUST OLS CHARCE After a careful observation of the use of concrete at high tem- 
n peratures, in these installations, the author’s company felt that 
ra it was entirely feasible to utilize this type of construction for the 
es FIG. 4 CERAMIC DUST-COLLECTING TUBI tube sheets of a tubular dust collector. It was evident that the 
to dust collector would seldom if ever be subjected to such varia- 
) F John L. Graham, Consulting Engineer, who is a specialist in tions in temperature and such high temperatures as had been 
ve the use of concrete and ceramics, was retained to investigate not observed at the plants mentioned, most having been in opera- 


only the tube material, but also the use of concrete for the tube — tion more than 20 years without any repairs found necessary. 
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Specifications for the reinforced-concrete tube sheets are ex- 
tremely strict, and follow closely those used by the consulting 
engineer in the construction of the concrete tops for the flues 
previously described. These call for the use of the best grade 
of American Portland cement, which must be fresh and live, 
and which has not been exposed to dampness or other condi- 
tions which might be injurious to its setting qualities. 

The concrete made therefrom must also withstand without 
cracking, temperature rises from 0 to 600 F over a period of 2 hr. 
The sand used must be hard, sharp crystal, such as disintegrated 
or crushed red or black granite. Specifications are given also as 
to the fineness of the sand, which also must be entirely free of 
loam, silt organic matter, and particularly from tannic acid. 

For the crushed stone or granite used in the mix, only hard 
granite, hard limestone, dolomite, or traprock may be used. 
Sandstone is not ac- 
ceptable. Special in- 
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degree of mixture is 
likewise important. 

Even transportation 
from the mixer to the (| NR 
job must be done with 
care, so as to not dis- 
turb the homogeneous iu. 
condition of the con- 
crete mass. Conse- 
quently, the use of 
chutes between the 
mixers and forms is 
not acceptable. Pre- 
vention from  possi- 
bility of freezing fora 
period of at least 21 
days must be exer- 
cised. 

Special designs of re- 
inforcing are used, and 
the forms must be 
practically watertight 
so that there will not Gas | =f 
be a loss of water in '€T a nie wine lee 
certain portions of the arn (BgRzEI NIE 
concrete mass. 
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FIG. 5 SINGLE-DECK ARRANGEMENT OF 
CERAMIC DUST COLLECTOR 


Gas OuTLET 
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_ From the foregoing, ne Ae 

it will be realized . A 

that this is not an x 
ASH 


ordinary cement-mix- 
ing operation, but one 
requiring great care 
and exactitude, which 
results in a remarka- 
ble ability of such cement to withstand high temperatures 
without damage. 





FIG. 6 DOUBLE-DECK ARRANGEMENT 
OF CERAMIC DUST COLLECTOR 


INSTALLATION OF CEMENT TUBE SHEETS 


As an additional protection to the cement itself, a layer of 
fireclay may be flowed over the top of the cement tube sheet 
after the tubes have been installed. 

The question of proper expansion under heat is taken care of 
by using slabs which are held on corbels, thus permitting the 
slab to expand without coming in contact with the side walls. 

The space required for the ceramic type of dust collector, if ar- 
ranged in a single deck, is greater than for the steel tubular dust 
collector. This is due to the fact that the outside dimensions 
of the tube are greater, to allow for the greater thickness of the 
ceramic tube, as compared with the steel tube, and the exterior 
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FIG. 7 DUST COLLECTOR DESIGNED AS INTEGRAL PART OF COAL- 
HOPPER STRUCTURE 


walls are thicker than steel. In other words, the tubes cannot 
be placed as close together as is possible with steel tubing. This 
arrangement is shown in Fig. 5. Less area is required if the 
double-deck arrangement, shown in Fig. 6, is used, although the 
unit is higher than the single-deck type. 

The double-deck arrangement, with its greater height, forms 
convenient support for the induced-draft fan, or the combination 
fan and stack. Of course the fan can also be placed on top of a 
single-deck arrangement, but some height of stack is saved by 
utilizing the double-deck system. 

An interesting application is shown in Fig. 7, in which one 
of the boiler manufacturers designed the structure for the dust 
collector as part of the structure for the coal hoppers. 

The actual weight of each tube, exclusive of the rest of the 
structure, is approximately the same as the steel tube, since 
the specific gravity of the fireclay is about one-third of steel. 
For large installations of dust collectors, it is preferable to uti- 
lize this system in a structure from the ground up, either inside 
the building or outside. If the latter method is used, consider- 
able building space may be saved over that which would have 
been necessary, even with a steel collector inside of the building. 


RELATIVE EFFICIENCIES OF STEEL AND CERAMIC DUST COLLECTORS 


This temperature-resisting type of dust collector can be used 
for removing the dust in connection with power plants before 
the gas reaches the heat-economy devices, thus preventing col- 
lection of dusts on such apparatus, and improving their regular 
operating efficiency. It is expected that a temperature over 
1000 F will offer no difficulty for such installations, but this 
matter is subject to further study by the research department. 

Careful studies have been made of the efficiencies of the 
ceramic apparatus, as compared to the steel apparatus, and no 
differences have been indicated, since the dimensional propor- 
tions are nearly equivalent. The only part which offers any 
change in proportion is the thickness of the walls of the internal 
41/.-in. tube. The exterior ceramic tube has been made slightly 
larger internally, so that the distance between the outside of 
the inner tube, and the inside of the outer tube, will be main- 
tained the same as with the steel tube. The increase is so 
slight, however, that test observations do not indicate any 
noticeable difference in efficiency due to the larger diameter. 

Special attention should be drawn to the fact that in many 
industrial installations, corrosion of steel is a serious problem, 
hence, the inactive nature of the ceramic material in the construc- 
tion of these tubes is a considerable advantage in such cases. 
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PRACTICAL CUTTING-FLUID 
RECOMMENDATIONS 


For Use With High-Speed-Steel Tools 


By O. W. BOSTON,' H. L. MOIR,? E. M. SLAUGHTER,’ ann W. H. OLDACRE* 


mendations for various machining operations used in 
commercial practice. Each recommendation must con- 
sider several factors, principal ones of which are: 

(4) The material cut—its analysis, treatment, machina- 
bility, etc., summarized here as ‘‘class;"’ 

(6) The machining operation (this involves high, !ow, and 
intermediate speeds, various sizes and shapes of cuts, various 
purposes such as long tool life, superior finish, chip form and 
size, and the availability of the cutting fluid). 

These are summarized under the heading of ‘‘type and severity 
of operation.” 


[om object of this paper is to present cutting-fluid recom- 


METALS RATED 


To simplify and to make more clear the use of a table of recom- 
mendations which can be used to apply cutting fluids to various 
processes, involving different metals, the metals themselves are 
first listed in classes in accordance with their machinability 
ratings. A wide variety of ferrous and nonferrous metals are 
rated individually and then arranged in the six classes of Table 
2 

The machinability rating of each metal of the several groups 
has been given values to the nearest 5 percent. The various 
metals have then been grouped into classes as shown in Table 
2 to facilitate the drawing up of the cutting-fluid chart. The 
ratings are based on steels in a cold-drawn condition unless 
otherwise stated. Metals that have been heat-treated or 
processed in any way other than cold-drawn will, of course, 
have different machinability ratings. 

It is important to note that because of the favorable price 
differential many users prefer hot-rolled steels for many pur- 
poses. The relative effect of hot-rolling may be expressed very 
briefly as follows: 

(4) In steels containing up to 0.30 per cent carbon, cold- 
rolled bars have better machinability than hot-rolled bars. 

(6) In steels containing from 0.30 per cent to 0.40 per cent 
carbon, there is little difference in machinability between cold- 
rolled and hot-rolled bars. 

(c) In steels containing over 0.40 per cent carbon, the hot- 
rolled material has superior machinability over the cold-rolled 
or cold-drawn. It is recommended that the carbon steels hav- 
ing 0.40 per cent carbon or more and alloy steels having 0.30 
per cent carbon or more be annealed for machining, otherwise 
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lower cutting speeds are necessary. This also applies to para- 
graph (2). 

The range of Brinell hardness values for each of the ferrous 
materials is intended to provide the most desirable limits for 
normal machinability ratings and, in general, describes the 
commercial practice in filling steel-purchase orders. It is 
generally accepted practice that the limiting value of hardness 


TABLE 1 THE SIX CLASSES OF METALS FOR WHICH CUTTING 
FLUIDS ARE RECOMMENDED 
Ferrous metals as compared with A.1L.S.I. B-1112 cold-drawn steel 


Class 1—7o per cent or over 

Class 2—50 per cent to 65 per cent 
Class 3—40 per cent to 50 per cent 
Class 4—below 40 per.cent 


Nonferrous metals as compared with A.I.S.I. B-1112 cold-drawn steel 


Class 5—100 per cent or over 
Class 6—below too per cent 


for normal machinability is of the order of 355 Brinell although 
many steels are now being machined in mass production at 
hardnesses of 400 Brinell and higher. 

Factors influencing machinability are many. The ratings by 
tests often show greater variation because of different heats 
than because of a wide range in analysis. Like steels from 
different manufacturers may vary in machinability over a wide 
range. The relative rating of several materials when cut under 
one size and shape of cut with one type of cutting fluid may be 
quite different if another cut, tool shape, tool material, or cut- 
ting fluid is used. The different processes, such as drilling, 
turning, and milling will yield different orders of ratings for a 
group of metals. Surface conditions such as scale and cold- 
working hardness may also vary the results. With the lack of 
specific conditions of almost every variable, it is felt that these 
ratings are close enough to permit the production man to set 
up each job to work and then, from observation, modify the 
setup to get best results. 


MACHINING OPERATIONS CLASSIFIED 


A similar classification has been given to machining opera- 
tions, arranging them in order of their severity, for example: 
The most severe operation, No. 1, Table 3, is internal broach- 
ing, and the easiest, No. 10, is sawing. 


RECOMMENDATIONS 


Table 3 indicates the severity of the operation and recom- 
mends the cutting fluid for each class of metal. The attention 
of users of this table is called to the following general note: on 
cutting-fluid selection: 


1 The preferred recommendations underlined in Table 3 
are based on general practice observed by the authors and from 
reports from a survey conducted by the members. The recom- 
mendations are intended to serve only as a guide to the choice 
of a cutting fluid. It must be remembered, however, that a 
cutting-fluid selection should be based on the individual opera- 
tion, the material being machined, the tool, its material, size, 
and shape, and the conditions of operation, such as speed, 
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TABLE 2 MACHINABILITY RATING OF FERROUS METALS OF FOUR CLASS GROUPS AND NONFERROUS METALS OF TWO 


CLASS GROUPS 


(Each metal is ratéd to the nearest 5 per cent based on the 100 per cent 

rating of A.I.S.I. steel specification B 1112, cold-rolled or cold-drawn, 

when machined with a suitable cutting fluid at 180 feet per minute 
under normal cuttitig conditions.) 


Prefix-Letter Designations 


C—Basic open-hearth carbon steel 
B—Acid Bessemer carbon steel 


CB—Either acid Bessemer or basic open-hearth carbon steel at the 
option of the manufacturer 


A-—Basic open-hearth alloy steels 
E—Electric-furnace steels of both carbon and alloy types 
NE—National-Emergency series steels 


Clase 1—Ferrous (70 per cent and higher) 


A.LS.1. Rating, per cent Brinell 
C 1110 85 137-166 
C 1115 85 143-179 
C 1117 85 143-179 
C 1118 80 143-179 
C 1120 80 143-179 
C 1132 75 187-229 
C 1137 70 187-229 
C 1022 70 159-192 
C 1016 70 137-174 
Biri 95 179-229 
B1112 100 179-229 
B 1113 135 179-229 
A 4023 7 156-207 
A 4027* 70 166-212 
A 4119 70 170-217 
Malleable iron 

(Ferritic) 100-250 120-200 

(Pearlitic) 70 190-240 
Cast steel 

(0.35% C) 70 170-212 
Stainless icon 

(Free-cutting ) 70 163-207 


depth of cut and feed, and the results desired in tool life, chip 
formation, and finish. 


2 It is important to keep in mind that the function of this 
report is to correlate recommendations from general use and 
practice, together with suggestions for each specific cutting 
problem. These recommendations represent the average prac- 
tice of the majority of users of cutting fluids when normal 
operating conditions are maintained. 


3 It is possible to determine the proper cutting fluid for 
these normal operating conditions by referring to the table: 
For example, a normal milling operation, where the operating 
condition is within the limits specified by the manufacturer of 
the machine, and the steel of one class as given in the table. 
However, if a deeper cut, higher cutting speed, heavier feed, 
etc., are desired, it will become necessary for the user to be 
guided by the table in placing the operation in the proper 
severity classification, indicating the cutting oils recommended 
for the more severe operation. 


4 The cutting-fluid recommendations of Table 3 must of 
necessity be confined to types of fluids rather than the products 
of individual companies. This should be remembered in the 
purchase of such fluids as there may be quite a difference in 
effectiveness between two fluids of the same type on a given 
machining operation owing to different manufacturing tech- 
niques of the producers. 


5 It is possible to break this classification down con- 
siderably further and perhaps make it more specific. However, 
such a breakdown of operations with the various cutting 
fluids, etc., together with feeds, cutting speed, depth of cut, 
and the like makes the analysis bulky and unwieldy. In many 


Class 2—Ferrous (50 to 65 per cent) 


A.LS.I. 


C 1141 

C 1020 

C 1030 

C 1035 

C 1040* 

C 1045* 
NE 1330* 
NE 1340* 
NE 1350* 

A 2317 

A 3045* 

A 3120 

A 3130* 

A 3140* 

A 3145* 

A 4032* 

A 4037* 

A 4042* 

A 4047* 

A 4130* 

A 4137* 

A 4145* 

A 4150* 

A 4615 

A 4640* 

A 4815 

A 5120 

A 5140* 

A 5150* 

A 5045* 
NE 8024 (4) 
NE 8124 (4) 
NE 8233 (4) 
NE 8339* (4) 
NE 8620 
NE 8630* 
NE 8720 
NE 8739* (a) 
NE 8744* (a) 
NE 8749* (4) 
NE 8817 (a) 
NE 9415 
NE 9425 () 
NE 9430* 
NE 9440* 
NE 9450* 


(a) Discontinued. 
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Rating, per cent 


(6) New steel, rating estimated. 


Class 3—Ferrous (40 per cent to 50 per cent) 


A.LS.I. 
C 1008 
C 1010 
C 1015 
C 1050* 
C 1070* 
A 1320 
A 1330 
A 1335* 
A 1340* 
A 2330* 
A 2340* 
A 3240* 
A 4340* 
A 6120 
A 6145* 
A 6152* 
NE 9250* 
NE 9260* 
NE 9261* (5) 
NE 9262* 
NE 8442* (4) 
NE 8447* (a) 
NE 8949* (4) 
Ingot iron 
Wrought iron 
Stainless 18-8 F.M. 
Cast iron 


* 


Rating, per cent 


5° 
50 
50 
5° 
45 
5° 
§O 
5° 
45 
5° 
45 
45 
45 
50 
50 
45 
§o 
45 
5° 
45 

45 
40 
50 
§o 
5° 
45 
5° 


(Table 2 continued on following page) 


Brinell 


183-241 
137-174 
170-212 
174-217 
179-229 
179-229 
179 23§ 
187-241 
187-241 
174-217 
179-229 
163-207 
179-217 
187-229 
187-235 
170-229 
179-229 
183-235 
183-235 
187-229 
187-229 
187-229 
187-235 
174-217 
187-235 
187-229 
170-212 
174-229 
179-235 
179-229 
174-217 
174-217 
179-229 
179-229 
170-217 
179-229 
179-229 
179-229 
183-235 
183-241 
170-228 
170-217 
170-217 
179-228 
187-235 
187-235 


Brinell 

126-163 
131-170 
131-170 
179-229 
183-241 
170-229 
179-235 
179235 
179°23§ 
179-229 
170-235 
183-235 
187-241 
179-217 
179-23§ 
183-241 
179-217 
187-255 
179-217 
187-241 
187-255 
187-255 
187-255 
IOI-I31 
IOI-131 
179-212 
160-193 








a i i ee 





DEcEMBER, 1943 


A.LS.I1. 
A 2515* 
E 3310* 
E 52100** 
Ni-Resist* 
Stainless 18-8 
(Austenitic )* 


Metals 
Magnesium alloys 


Dow ‘‘J’’ (wrought) 92.3 Mg, 
6.5 Al, o.2 Mn, 1 Zn 

Dow ‘‘H"’ (cast) 90.8 Mg, 6 Al, 
0.2 Mn, 3 Zn 


Aluminum 
11S8-T3 (5.5 Cu, 0.5 Pb, 0.5 Bi, 


93-5 Al 
2S Cico Al) O to H temper 


Aluminum bronze (cast) 89.7 Cu, 
10 Al, 0.2 Fe, 0.5 Sn 

Brass 
Yellow (63 Cu, 37 Zn) 
Red (80 Cu, 20 Zn) 

Bronze, mang. (59 Cu, 39 Zn, 0.7 Sn, 
0.§ Mn, 0.8 Fe 

Bronze, phos. (95 Cu, 5 Sn) 

Copper, cast 

Copper, rolled (1/4 hard) 

Everdur (Cu-Si) 95.80 Cu, 1.10 Man, 
3.10 Si 

Everdur (Cu-Si) 95.60 Cu, 1.0 Mn, 
3.0 Si, 0.4 Pb 

Gun metal (cast) 88 Cu, 10 Sn, 2 Zn 

Nickel (hot-rolled 

Nickel (cold-drawn )* 


TABLE 3 


TABLE 2 (Continued from preceding page) 
Class 4—Ferrous (40 per cent and below) 


Rating, per cent Brinell 
30 170-229 
40 170-229 
30 183-229 
30 ere 
25 150-160 


A.LS.1. 
Manganese oil-hardening 
steci** 
Tool steel, low-tungsten 
chromium, and carbon** 
High-speed steel** 
High-carbon, high-chrome 


tool steel** 


Class 5—-Nonferrous (above 100 per cent 


Metals 
Aluminum (continued) 


17S-T (4 Cu, 0.5 Mn, 0.5 Mg, 
Al 

Brass, leaded F.C., C.D. (62 Cu, 

35 Zn, 3 Pb) 

Red, leaded (78.5 Cu, 20 Zn, 
1.5 Pb 

Bronze, phos., leaded (94 Cu, 1 Pb, 
5 Sn) 


Zinc 


Class 6—Nonferrous (below 100 per cent) 


Rating, per cent Brinell 
500-2000 58 
500-2000 50 
500-2000 95 (sookg) 
300-1500 23-44 (500 kg) 
60 140-160 
80 50-70 (500 kg? 
60 55 (s00kg) 
60 80-95 (500 kg? 
40 140 
70 30 
60 80 
60 200 
I20 200 
60 65 
20 I1O “I§O 
30 100-1 4¢ 


Monel metal,* regular (68 Ni, 29 Cu, 


As cast, “‘H’’ (65 Ni, 29 Cu, 2 Fe, 
2.75 Si, 0.2 C, 0.7 Mn) 

As cast, “‘S’’ (64 Ni, 29 Cu, 2.5 
Fe, 3.75 Si, 0.1 C, 0.5 Mn) 

Rolled (67 Ni, 31 Cu, 1.16 Fe, 
0.7 Si, 0.1 C, 0.8 Mn) 

‘K"’ (66 Ni, 29 Cu, 0.9 Fe, 0.5 Si, 
ours G2: 75) AL) 

Inconel, temper B, 
(78 Ni, 14 Cr, 6 Fe 


* Annealed. 
** Spheroidized anneal. 


cold-drawn* 


Rating, per cent 


30 
30 


30 


25 


Rating, per cent 


\ 


10 1500 


200-400 


180 


100 
200 


40 


20 


45 
50 
45 
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Brinell 


Brinell 


100 


(500 kg) 
50 (500kg) 
55 (sookg) 


75 (500kg) 


ty? 
175-250 
280-325 
207-224 
215-265 


130-170 


Nore: The term ‘‘annealed’’ and ‘‘spheroidized anneal”’ refer specifi- 
cally to the commercial practice in steel mills, prior to cold-drawing or 
cold-rolling, in the production of the steels specifically mentioned. 


METALS BASED UPON NORMAL OPERATING SPEEDS, TOOL LIFE, AND FINISH 


~—Groups of metals based on class of machinability ratings-———— 





I 2 3 
Ferrous, Ferrous, Ferrous, Ferrous, 
Severity Type of operation over 70% 50-65% 40-50% below 40% 
I 
Greatest) Broaching, internal Em. Sulph.(4) Sulph.(6) Em. Sulph. Em. Sulph. Em. 
2 Broaching, surface Em. Sulph. Em. Sulph. Su/ph. Em. Sulph. Em. 
3 Tapping, plain Sulph. Sulph. Sulph. Sulph. 
2 Threading, pipe Sulph. Sulph. ML. Sulph. Sulph. 
3 Threading, plain Sulph. Sulph. Sulph. Sulph. 
4 Gear shaving Sulph. L. Sulph. L. Sulph. L. Sulph. L. 
4 Reaming, plain ML. Sulph. ML. Sulph. ML. Sulph. ML. Sulph. 
4 Gear cutting (4. Sulph. ML.Em. Sulph. Sulph. Sulph. ML 
5 Drilling, deep Em. ML. Sulph. Em. Sulph. Sulph. 
6 Milling, plain Em. ML. Sulph. Em. Em. Sulph. 
6 Milling, multiple-cutter ML. Sulph. Sulph. Sulph. ML. 
7 Boring, multiple-head Sulph. Em. Sulph. Em. Sulph. Em. Sulph. Em. 
7 Multiple spindle automatic 
screw Sulph.Em.ML. Sulph.Em.ML. Sulph.Em.ML. Sulph. ML. Em. 
8 High-speed, light-feed auto- 
matic screw machines Sulph.Em.ML. Sulph.Em.ML. Sulph.Em.ML. Sulph. ML. Em. 
9 Drilling Em. Em. Em. Em. Sulph. 
9 Planing, shaping Em.Sulph.ML. Em. Sulph. ML. Sulph. Em. Em. Sulph. 
9 Turning, single-point tool, 
form tools Em. Sulph. ML. Em. Sulph. ML. Em. Sulph. ML. Em. Sulph. ML. 
to(Least) Sawing, circular, hack Sulph.ML.Em. Sulph.Em.ML. Sulph.Em.ML. Sulph. Em. ML. 
Grinding : 
(a) Plain Em. Em. Em. Em. 
(6) Form (thread, etc. Sulph. Sulph. Sulph. Sulph 


oils (see note ‘‘a’"); Em—Soluble or emulsifiable oils and compounds. 


Notes: 
indicated. 


(b) Preferred recommendations are in italics. 


Nonferrous, 
over 100% 


Mo. 
Mo. 
Em. 


Em. 


ML. 


Mo. 
Em. 
Em. 
K. 


Em. 
Em. 
Em. 
Em. 


Em. 
Dry 


Em. 


(¢) In threading copper, palm oil is frequently used. 


Em. 
Em. 
Dry 


Sulph. 


Mo. Em. 
ML. 
Mo. 
Mo. 
Dry 


Em. 
Dry 
Dry 
Em. 
Dry ML. 
Dry 
Dry 
Dry 


ML. 


Dry ML. 
Mo. Em. 


Mo. Sulph. 


CUTTING-FLUID RECOMMENDATIONS FOR VARIOUS MACHINING OPERATIONS FOR EACH OF SIX GROUPS OF 





6 
Nonferrous, 
below 100% 


Sulph. ML. 
Sulph. ML. 
Sulph. ML. 
Sulph. (¢) 
Sulph. 


ML. MO. Sulph. 
Sulph. ML. 
Sulph. ML. 
Sulph. Em. 
Sulph. Em. 
Sulph. Em. 


Sulph. 
Sulph. 
Em. 
Em. 


Em. Sulph. 
Sulph. Em. ML. 


Em. 
Sulph. 


‘Symbols for cutting fluids: K—Kerosene; L—Lard oil; Mo—Mineral oils; ML—Mineral-lard oils; Dry-—no cutting fluid; Sulph.—Sulphurized 


(@) Oils containing both sulphur and chlorine when carefully manufactured and sponsored may be used where sulphurized oils are 


(d) It has been reported by several observers that emulsions are usually unsatisfactory on some precision machine tools such as Fellows 
gear shapers and Gleason gear generators. 
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instances such a list of recommendations would be difficult for 
the lay user of cutting oils to interpret. 


6 Generally speaking, mineral-lard oil and sulphurized-oil 
mixtures of low sulphur percentages are interchangeable. 


7 Sulphurized oils have a tendency to stain certain non- 
ferrous metals, such as copper and its alloys. 


8 Certain materials such as carbon tetrachloride, chloro- 
form, and other volatile solvents should not be added to cutting 
fluids, as harmful physiological effects might follow. 


9 In the machining of aluminum, cutting oils are many 
times diluted with kerosene or mineral seal oil with satis- 
factory results. Kerosene, up to 15 per cent, is frequently added 
to emulsions to improve the surface quality of machined 
aluminum. 


10 Magnesium and its alloys are usually machined with 
mineral seal oil except where it is desirable to machine-dry. A 
supply of powdered asbestos or graphite should be kept handy 
to smother a fire, just in case. A powder extinguisher known 
as G-1 powder is marketed by the Pyrene Company; it was de- 
veloped jointly by the Pyrene Company and the Dow Chemical 
Company. Tools should be kept sharp and heavy feed should 
be used. Chips should not be permitted to accumulate on the 
machine. 


11 In machining brass, which shows no change in cutting 
pressures with various cutting fluids, it is advisable to apply a 
cutting fluid to function as a coolant. Inasmuch as most free- 
cutting brass is machined in automatic screw machines, an oil 
is advisable to lubricate the moving parts of the machine. A 
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paraffin or light mineral oil may suffice, or the mineral oil 
blended with 10 per cent fatty oil may be used to advantage. 


12 In turning Monel metal, it has been found that an 
emulsion gives a slightly longer tool life than a sulphurized 
mineral oil. However, the latter produces broken up chips 
which in many instances is desirable. 


13 In general, cutting fluids should be applied in large 
quantities at the highest velocity possible without splashing, 
directly onto the tool point where the chip is being formed. 
From three to five gallons for each single-point tool is most 
effective. Particularly when carbide tools are used the cutting 
fluid should flood the tool before the start of the cut and be 
applied continuously during the cut. Rapid change in tem- 
perature is injurious to most tools. 


14 Keep cutting fluids cool, either through the use of 
sufficient volume or through the use of cooling agencies. For 
satisfactory tool life, temperature of the cutting fluid should not 
be permitted to exceed 110 F. 


15 Keep cutting fluids clean—free from suspended chips, 
bacteria, and high acidity. 


16 On complicated machines, oils should be used where 
parts, such as tool slides, must be lubricated. On some jobs, such 
as milling and drilling, lubrication of the chips in the flutes or 
chip space is an important factor in chip removal. 


17 On high-speed operations, cooling is more important 
than lubrication, inasmuch as the speed itself usually provides 
good surface quality. On low speeds where the segmental or 
discontinuous type of chip is formed, the face of the tool may 
be periodically lubricated so that oils, and particularly a 
hurized supoil for threading and broaching, are desirable. 





Fuels and Fuel Research in Great Britain During the War 


(Continued from page 884) 


installation. The construction of the converters alone pre- 
sented a difficult engineering problem because they operate 
around 4000 psi while they are exposed to the action of hydro- 
gen gas and certain corrosive conditions existing in the oil- 
coal mixtures. British practice has been to make forgings of 
the desired size and carry the liquid in a separate container 
intheinside. This container is made of alloy steel to withstand 
the corrosive conditions, but it does not carry the pressure. 
Closures for the converters, all valves, pipe fittings, heat ex- 
changers, compressors, and paste-handling equipment pre- 
sented special engineering problems that were met and con- 
quered. The complete converter weighs almost 60 or 70 tons, 
and a special crane was erected as part of the plant to facilitate 
repair work on these units. 

Control of the high pressures, liquid levels, flow rates, and 
temperature necessitated the development of a large variety of 
special gages, measuring, and controlling equipment. The 
problems have now been solved so successfully that plant 
operation is virtually automatic. Relatively few men are 
needed in the control room and their duty is to see that the 
controls are functioning properly. 

In spite of the success with which this plant operated, there 
was no further commercial development of coal hydrogenation 
in Great Britain, apparently because it was cheaper to import 
gasoline and oil instead of making it from coal. The war has 
greatly altered this viewpoint, for the British now realize that 
their water-borne shipments may be cut off and leave their air, 
ground, and naval forces in a precarious position. 

The Bergius coal-hydrogenation method is not the only one 


available for converting coal to liquid fuel. The Fischer- 
Tropsch process, also developed in Germany, can be used 
Here the coal or other fuel is first converted into carbon monox 
ide and hydrogen; these gases are passed over a catalyst, 
usually cobalt and thorium oxide on kieselguhr, at a carefully 
controlled temperature to obtain waxes, oil, gasoline, and 
hydrocarbon gases. The gasoline is of comparatively low oc- 
tane value, but the oil is an excellent Diesel fuel and can be 
converted to a satisfactory lubricating oil. 

The Fischer-Tropsch plants in Germany are producing about 
one-fifth as much oil and gasoline as the Bergius plants. In 
Great Britain, however, there has been no commercial 
development of the Fischer-Tropsch process. The Fuel Re- 
search Station is engaged in extensive laboratory work and 
has made some very valuable discoveries concerning the cata- 
lysts, methods of preparation, conditions of operation, and 
in the preparation of lubricants. Their work will form an 
excellent basis for future commercial developments in Great 
Britain. 

Governmental and scientific circles in Great Britain are now 
fully awakened to the importance of these processes for making 
liquid fuels from coal. Strong pressure is arising to force in- 
creased activity with respect to the Fischer-Tropsch process, 
even before the war is over. They are looking at the methods, 
and particularly the Fischer-Tropsch, not only with respect to 
liquid fuels but also as a source of raw material for synthetic 
rubber, plastics, explosives, and chemicals. It is to be hoped 
that this same realization of the potentialities inherent in 
these developments will arise in the United States. 
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FIG. 1 THE BARTH SLIDE RULE 


The upper half of the rule concerns power and considers the effects of the variables depth of cut, number, of tools, diameter of work, rpm, and 
feed, while the lower half of the rule concerns tool life and considers the effects of the variables feed, rpm, diameter of work, hardness of 
work, depth of cut, size of tool, and tool life. 


METAL-CUTTING NOMOGRAPH 


For Cutting Steel With Single-Point Tools 
By W. W. GILBERT anv W. C. TRUCKENMILLER 


ASSOCIATE PROFESSOR AND INSTRUCTOR, RESPECTIVELY, DEPARTMENT OF METAL PROCESSING, UNIVERSITY OF MICHIGAN, ANN ARBOR, MICH. 








HE metal-cutting nomographs presented in this paper 

are a simplified summary of some of the more important 

variables in the machining of steel. A great number of 
tables of machinability ratings, including recommended 
speeds, feeds, depths of cut, and motor-power requirements, 
have been published in the last several years, but their lack of 
correlation and accessibility have been serious drawbacks for 
their practical application. 

When attempting to obtain higher production, usually one is 
imited by either poor tool life or insufficient power. To ob- 
tain the maximum rate of metal removal, it is necessary to 
balance the horsepower and the tool life. Originally, this 
method was used by Taylor and Barth when they constructed 
slide rules (1)! which would show the maximum rate of metal 
removal for lathes, boring mills, or planers. The basic idea of 
this slide rule has been preserved and is used in the nomograph 
presented in this paper, but it has been revised to include 
modern materials and it can be used on geared-head motor- 
driven equipment, as well as the old type of belt-drive machine 
tool. 

The nomographs make available some of the more important 
laws in metal cutting which show (1) the tool life, (2) the 
power required, and (3) a combined nomograph which shows 
the maximum output available from a given machine. No 
attempt has been made to correlate surface finish with the 
other variables. 

The variables of machinability which were included in these 
nomographs are as follows: 





1 Numbers in parentheses refer to list of references at end of paper. 

Contributed by the Special Research Committee on Cutting of Metals 
for presentation at the Annual Meeting, New York, N. Y., Nov. 29- 
Dec. 3, 1943, of Tae American Society oF MEcHANICAL ENGINEERS. 


V = cutting speed, fpm 

T = tool life, min 
K,, = constant for tool life, depending upon tool material 
K,,- = constant for tool life, depending upon material cut 


feed, inches per revolution 

depth of cut in inches 

a constant for tool force, depending upon Brinell 
hardness of material cut 


TOOL LIFE 


The variables which were considered to have the most im- 
portant effect upon tool life were: 

Cutting Speed. Typical tool-life cutting-speed curves are 
shown in Fig. 2 for different types of tool materials. These 
test data may be expressed as an equation of the form VT" = C. 
An average value of the slope of these curves is 0.125. Light 
cuts or nonabrasive material will give a flatter slope, that is, 
a smaller value for ». Heavy cuts or more abrasive material 
will give a steeper slope. 

Tool Material. The main types of tool materials are carbon tool 
steel, high-speed steel, cast cobalt-chromium-tungsten alloys, 
and the cemented carbides. Typical tool-life curves are shown 
for these materials in Fig. 2. These ratings may be changed 
considerably if vibration or chatter occurs, or if incorrect tool 
design is used. 

Material Cut. By running tool life-cutting speed tests for 
several materials, the cutting speed Vy may be obtained for a 
90-min tool life. In Fig. 3 are shown the values of Vy as 
plotted against Brinell hardness numbers for several typical 
steels. The cutting speed may be more accurately predicted if, 
in addition to the Brinell hardness, the reduction of area is also 
considered. E. J. Janitzky (7) has shown this relation to be 
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Veo = pamenas where B is the Brinell hardness number and 
R is per cent reduction of area. 

Size of cut. The feed and depth have a considerable influence 
upon the allowable cutting speed or tool life. Im Fig. 4 are 
shown typical curves giving the relationship between Vo and 
the feed and depth. The data represented in Fig. 4 were 
originally presented by Taylor. These data may be put into the 
equation Vf°-*!d%-% = K, which shows that as the feed and 
depth are increased, the cutting speed must be decreased to keep 
the tool life constant. These data also show that it is ex- 
tremely important to increase the depth, if possible, as the 
exponent of d is 0.36, meaning that if the depth of cut were 
doubled, the cutting speed would have to be reduced 22 per 
cent, with a net increase of 56 per cent in metal removal. It is 
also important to use heavy feeds, as the exponent of feed is 
0.61. If the feed were double, it would be necessary to de- 
crease the velocity by only 34 per cent, and the rate of 
metal removal increases 31 per cent. 

Tool Shape. All of the data in the 
tool-life nomograph was corrected to a 
tool shape having 8 deg back rake, 14 \ 
deg side rake, 6 deg end relief, 6 deg 
side relief, 6 deg end-cutting-ed ge angle, 

15 deg side-cutting-edge angle, and */¢4 


in. nose radius. If the nose radius or ee ' 
side-cutting-edge angle were increased, YN SN 
the thinner chip and longer length of ‘> AN 
cutting edge produce longer life or ~ 

allow up to 50 per cent higher cutting : Y 
speeds to be used. This may not be me 
true on cemented-carbide tools because 2 

of the extreme abrasion and possible 


chatter on large-nose-radius tools. The 
correct rake angle will depend upon the 
material cut. An angle of 20 to 30deg 
should be used for the softer more 
ductile steels, whereas for hard and 
brittle steels, rake angles of 0 to 10 deg 
should be used. 


Cutting Fluids. The tool-life nomo- 


graph was designed for dry cutting, but 
since cutting fluids are used in most 
cases, the values given on the nomo- 
graph will beconservative. Emulsions 
are used where high cutting speeds and FIG. 3 
cooling are important, and an increase 


TyPical| curve | 
ror 
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ttt versus 
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of 15 to 30 per cent in cutting speed can be ex- 
pected. Ifcutting oils are used, where longer tool 
life is important, the cutting speed may be in- 
{ creased from 10 to 25 per cent. 

| Tool-Life Nomograph. The effect of each of 
these variables may be combined into a single 


4 
) equation VT®125 = KinKme 


LIFE | 


fo-81go.30 This equation is the 


basis for the construction of the tool-life nomo- 
graph shown in Fig. 5. All of the scales are 
logarithmic and are of sufficient range for most 
practical applications. If any of the five vari- 
ables of the nomograph are known, the sixth 
may easily be found. An example of a tool-life 
problem is given at the bottom of Fig. 5 where 
the tool material was high-speed steel, the ma- 


I eee 
|] terial cut was anS.A.E. 1020steel having a Brinell 
se vee ~—-«shardness number of 160, the desired tool life was 
peaee spenes 60 min, the depth of cut was 0.0625 in., and the 
— feed was 0.0625 in. per revolution. The re- 
sulting velocity which could be used for these 
LIFE conditions was 60.5 fpm. The two variables 


most easily changed for a given machine setup 
are the feed and the speed. The nomograph is so constructed 
that by pivoting a line around a point on the scale C, the effect 
of varying the feed will be indicated by a change of velocity 
If the feed in the sample calculation of Fig. 5 were reduced to 
one quarter of its original value, or 0.0155 in. per revolution, 
the cutting speed could be increased from 60.5 fpm to 142 fpm 
This would give a decrease in production of 42 per cent by using 
the lighter feed and the higher speed 


POWER 


Some of the more important variables which must be con- 
sidered when measuring power are: The motor power availa- 
ble, the machine efficiency, the material cut, and the depth of 
cut, the feed, and the cutting speed. The horsepower required 
by the motor is 
Force X velocity 

33,000 
where force is in pounds and velocity is in feet per minute 


Horsepower X efficiency = 
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made for the dulling of the tool. For this reason, the horse- 
power required as indicated by the nomograph will be larger 
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600) 1 i - veeeus) —» - + ++ | thanthat obtained by most theoretical or ideal power calcula- 
FEED AND DEPTH . . . 
aa tions. It is necessary to allow for this safety factor of 35 per 
400| Lf nd /. cent to prevent the machine from stalling in the cut and 
thereby chipping or breaking the cutting tool. Even with this 
? safety factor, the motor will have to stand considerable over- 
Ree load when the tool fails. 
2 e—ae+ < ° ° ° ° 
: aS > Material Cut. There is an approximate relationship between 
. Sea 7 } the Brinell hardness of the material cut and the tangential tool 
z oF OL ~ < ° ° ° ° : 
tg Sku. mi | force as is shown in Fig. 6. The plain carbon steels, in general, 
100 mk Reka = - veo eK +4 require more power or higher force than the alloy steel. The 
a ' 1 'g +4 : . 
- Be SONS “a! free-cutting steels require the least force of any of the steels. 
vt a SS an mt -1 The data, plotted on log-log co-ordinate in Fig. 6, show an 
~s > 
r 60 Pig — Sg ne — + . ° . 
\ LT ear tten, average slope of 0.75. This would give an equation of Fr = 
MATEmAL CUT—weovum $req J k X (Bhn)*-5. The power nomograph was designed to give 
be aueumes,|-ama enlew lebbed “vhow cata w | | |) |.) «power requirements for cutting plain carbon steels. If free- 
verte processive | | || cutting steels are used, the power requirements will be approxi- 
bw BOSTON mately 40 per cent less 
4 , 
oo os a a : a Oe ee Feed and Depth. Increasing the size of cut has practically a 
INCHES FEED OR DEPTH direct effect on the increase in horsepower or tangential tool 
FIG. 4 CUTTING SPEED POR 90-MIN TOOL LIFE VERSUS FEED force. In Fig. 7 are shown the values for tool forces when vary- 
AND DEPTH ing the feed and depth (3). When using tools having larger 
This equation is true only if the tangen- L 4 | OOL LI Z E- : 
tial force on the tool is not affected by a = z 
change in cutting speed. [ 5 
Cutting Speed. Tests were made to de- io g fe ae 
termine the effect of the cutting speed a z 2s sal a 
‘ }— soc . me “™ Gastar 
upon the tool forces. A dynamometer a Fs n- = TAUcADemLien 
/ F al METAL PROCESSING CE PAATME WT 
was used to measure the tangential tool -= 3] UMOVERETY OF necrmnan 
force and these results were checked by ' “| 
taking horsepower readings on the motor : ‘| 
° 4 F a2 - mq | 
and converting to tangential tool force. I~ 400 | | 
When using any of the common types of 5 3 i $0 S00 
tool materials such as carbon tool steel, oe « a fa 7 
j 2 an) 008 
high- peed steel, the cast cobalt-chro- ms : z | 1. = ; = 
mium alloys, or cemented carbide, there 5} 3 <3 1 || pew z 
was no appreciable difference in the tan- $F ™ e aie : ore 
. ‘s 2} A 2 =| +}, a oh) 3 d 
gential tool force for any of the tool ma- «tf <}o as lg r wf oF 
° 7 ° “— - 150 | | >t 
terials. Whenturning anS.A.E.3140hot- *} = =| | ald = SF at 
rt | “4 =f 2 
rolled steel with these tool materials, '%} S|. ae pe lq E | Foz A ae 
: aw) w “1 | = 3 wf 
the cutting force was between 190 and iL 4 | | ee oF SE OL ove 
. Rage >F a5 7-8 | | OE. = | 
220 Ib regardless of the type of tool EF ele o-—~-~1 3 4 ah a M4 3 
. : het ‘* “~~ = ———— 3 E ose 
material. The maximum cutting speeds 9“ Ls 2 iF ze mes 2 9 F 
rs wt Ne a om a 4 = Ze 
used on these tests before failure occurred *>L a —<_ = 86} ae ~~ el ee IF 
ar . as SS eee 3 - w F 3° ~ w E O Ee 
were 50 fpm for the carbon tool steel, 150 a 3 bl — : Smee om w F 
: > ( = i | a F100 - 3 
fpm for the high-speed steel, 300 fpm ‘ * —apal ap E 3 . pane 
for the cast cobalt-chromium alloy, and t — 2 gi F 
3 . “( ‘iad $ j2s0 | — a r s 
600 fpm for the tungsten-carbide tool ‘ = “ ‘ 3 
4 r < | = - L. 
The depth of cut used for these tests was - : | = : Foe 
).050 in. and the feed was 0.0127 in. per 3 3 5 7 = E 
revolution. : 2 5 : 8 ai i * 
Tool Dulling and Failure. The type of 2 8 < 3 _ 
- ° 7 r . ) 3 
wear on the tool will affect the tool ‘ $ ) ™ ; 
. ° r ~ F300 
torces. If the tool fails by cratering on rr z + da) 5 9 3 
the face of the tool, there will be a small r 5 3 8 2 30 
decrease in tangential tool force as the } 3 & & g E 
M. ° t—'0 = : 4 : ao —_ 
tool wears. When failure occurs, a sharp . . $ s ¥ 
increase in tool forces, as much as 100 per a 2 
; ‘i a « 
cent, will be obtained. Ifthe cutting tool - 5 re 
has light abrasion on the flank of the 
tool, an increase of 25 per cent in the 
2 5 SAMPLE CALCULATIONS 
tangential tool force, or power, will occur Ture 
and tool failure will increase the tan- TOOL MATEMAL 
° MATERIAL CUT ------ 
gential tool force to a total of 50 to 100 SaSED VER. 47 
per cent above that of anewtool. Since ps 2 
the nomograph is intended for practical] VELOCITY = 40.8 FEET PER wimuTE 


use, an allowance of 35 per cent was FIG. 5 TOOL-LIFE NOMOGRAPH 
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radii, typical of commercial tools, the 
tangential tool force equation becomes 
Fr, = Cf**d*. This equation indicates 
that it is slightly beneficial to increase 
the feed or depth of cut at the expense of 
cutting speed. This will increase the 
tangential tool force, but the power re- 
quired to remove a unit amount of metal 
is reduced slightly for the heavier cu . 

Tool Shape. The power nomograph 
shown in Fig. 8 was designed to show 
the power requirement when cutting a 
plain carbon steel without a cutting fluid 
and using the same shape of tool as was 
used in the tool-life tests. This tool had 
8-deg back rake, 14-deg side rake, 6-deg 
relief angles, 6-deg end-cutting-edge 
angle 15-deg side-cutting-edge angle, and 
a small nose radius of °/g, in. Ifa larger 
nose radius o- side-cutting-edge angle 
were used, it would have practically no 
effect upon tangential tool force or the 
horsepower required, but the radial tool 
force and the longitudinal tool force 
would be affected (3). If higher rake 
angles are used, the tool forces and the 
power required will be reduced. Rake 
angles lower than 14 deg will require 
more power (3). 

Cutting Fluids. Cutting fluids have 
little effect upon the tangential tool 
force or the power requirements when 
cutting at high speeds but may reduce 
the power when low speeds are used. 
They are particularly useful in reducing 
tool forces when rubbing occurs between 
the flanks of the tool and the work. 

Power Nomograph. By summarizing all 
of the foregoing factors, the following 
equation was determined for the power 
requirements 


Motor horsepower X efficiency 


= Cannf?-8d-91 F 


FEED -INCHES PER REVOLUTION 
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SAMPLE CALCULATIONS 
POWER 





GIVEN: 
GERD eceecooceseceses 0.0625 INCHES PER AEV. 
VELOCITY -------------60.5 FEET PER wiNUTE 
DEPTH OF CUT-- ~---0:.0625 INCHES 
MATERIAL CUT<-------- 160 BAN. - SAE 1020 STEEL 
MACHINE EFFICIENCY -~-~-- 60 PERCENT 


READ FROM CHART 


MOTOR HORSEPOWER = 3.75 


FIG. 8 POWER NOMOGRAPH 
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FIG. 7 TANGENTIAL TOOL FORCE WHEN CUTTING ANNEALED 
0.21 PER CENT STEEL 


[A tool shape of 8, 14, 6, 6, 6, 0, °/¢s, and dry-cutting were used. 
Fr = K f®-83@. From Boston and Kraus C3.) 


The nomograph in Fig. 8 was devised from this equation. 
A sample calculation at the bottom of Fig. 8 shows the power 
requirements when dry-cutting a plain carbon steel having a 
Brinell hardness of 160 at a velocity of 60.5 fpm, a feed of 
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INCHES PER REV. 


POWER 


SAMPLE CALCULATIONS 
VELOCITY --- --------~--60.5 FEET PER wiNUTE 


DEPTH OF CUT- F 
MATERIAL CUT--------- 180 BAN. - SAEZ 1020 STEEL 


MACHINE EFFICIENCY - --- 60 PERCENT 


PatD ----------------0.0628 
READ FROM CHART 


GIVEN 
MOTOR HORSEPOWER = 3.75 


IMUM T 
(ERPEST CUTS wOST EFFICIENT) 
MACHINE EFFICIENCY 
MOTOR HORSEPOWER 
(USE RATED HORSEPOWER) 





THIS FEED AMD SPEED WILL GIVE THE 


TOOL MATERIAL 
MATERIAL CUT 
TOOL LWE 
oar oF aut 
MAXIMUM METAL REMOMAL FOR THE GIVEN CONDITIONS. 
FIG. 9 COMBINED TOOL-LIFE AND POWER NOMOGRAPH 


GLYEN 


THE FEED SHOULD BE VARIED UNTIL THE VELOCITY ON 
THE TOOL LIFE SIDE iS EQUAL TO THE VELOCITY ON THE 


POWER SIDE. 


ld 


T: 


SAMPLE CALCULATIONS 


F 


VELOCITY = 66.8 FEET PER winUTE 


TOOL MATERIAL -------- GH SPEED STEEL 
MATERIAL CUT --------MO BHM - SAE 020 STEM 


DESIRED TOOL LIFE ----- 60 MINUTES 
FEED --~--------~---0.0625 INCHES PER REV. 


OEPTH OF CUT ---------0.0025 INCHES 





GLYEN: 


898 


0.0625 in. per revolution, a depth of cut of 0.0625 in., and a 
machine efficiency of 60 per cent. From these given conditions, 
the required motor horsepower (determined by using Fig.8) is 
3.75. This power requirement is larger than for most calcu- 
lated results since there is an allowance of 35 per cent for the 
dulling of the cutting tool. 

The construction of the power nomograph is similar to that 
of the tool-life nomograph in that, if five of the variables are 
known, the sixth variable may be computed. In this way, 
power requirements may be determined, or, if power available 
is known, the size of cut or the velocity may be determined 


MAXIMUM OUTPUT 


To obtain maximum output, the cutting tool should have 
reasonable tool life and the power from the machine should not 
be high enough to cause the machine tool to stall or the motor 
to be damaged. By constructing the tool-life and the power 
nomographs with a common feed scale, it is possible to obtain 
4 combined nomograph, shown in Fig. 9, which will give the 
maximum output on the machine. High machine output is 
obtained when heavy cuts are used. This nomograph will indi- 
cate that heavy feeds are desirable; the largest feed possible 
consistent with the strength of the cutting tool, the material 
cut, and the machine tool should be used. An acceptable sur- 
face finish may also limit the amount of the feed. When the 
feed is increased, it will cause a decrease in allowable cutting 
speed on both the tool-life and the power scales. The smaller 
of these two values of cutting speed should be used. Caution 
must be exercised in choosing the size of cut when operating a 
high-powered machine. Heavy cuts may break the cutting 
tool, the machine, or the work. Chatter may also occur if there 
is insufficient rigidity, and this may cause premature tool failure. 

Sample calculations of tool life and power are given on the 
nomograph. The following example, which may be worked 
out on the combined nomograph, illustrates its use to de- 
termine maximum output of an engine lathe. 


Given: 


Material cut, S.A.E 1020 steel, Bhn 160 
Tool material, cemented carbide 
Desired tool life, 240 min (4 hr. 

Depth of cut, 0.200 in 

Machine efficiency, 60 per cent 

Motor horsepower, 20 
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Find: 


Feed and velocity for maximum output 
Vary the feed until the velocities on the tool-life side amd the 
power side of the combined chart are equal. 


Read from chart: 


Feed 0.019 in. per revolution 
Velocity = 280 fpm. 


If the feed were increased beyond 0.019 in. per revolution, it 
would be necessary to reduce further the cutting speed to pre 
vent overloading the motor. The tool life at this reduced 
speed would be more than 4 hours. 

The main application of the combined nomograph is that 
many of the laws of tool life and power are incorporated in one 
simplified chart which is easy to use. The cutting speeds ob 
tained by the nomograph are conservative, but should ma 
terially assist in est.mating the speeds and feeds for giving 
higher production rates 
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LICENSES UNDER PATENTS 


Vested by the Alien Property Custodian 
By K. A. MAYR, NEW YORK, N. Y. 


PATENT ATTORNEY, 


HE Alien Property Custodian has vested about 40,000 

patents and patent applications of enemy nationals or 

nationals of enemy-occupied countries. He is prepared to 
grant royalty-free, nonexclusive, nonassignable, and revocable 
licenses under patents vested from nationals of countries with 
whom we are at war. The fee now is $15 for each license under 
one patent and for the life of the patent. Licenses under 
patents from nationals of enemy-occupied countries are of the 
same type except that they are royalty-free only for the dura- 
tion of the war plus six months, and thereafter royalty-bearing 
on the basis of prevailing commercial practice. 

Vested patent applications are prosecuted by the Alien Prop- 
erty Custodian, and, if allowed, are issued to this authority. 
Some jurists doubt whether these patents are valid. 

It is the policy of the Alien Property Custodian to recognize 
outstanding licenses held by United States citizens at the time 
the patents were vested and in so far as the national interest 
permits. If such licenses are exclusive, no licenses can be 
granted to other parties. Outstanding exclusive licenses may, 
at the request of the licensee, be converted into standard non- 
exclusive licenses. Necessity to the war effort overrides any 
outstanding prevesting arrangement. 

The purpose of a patent, according to the Constitution, is to 
promote progress of science and useful arts. The purpose of the 
procedure of the Alien Property Custodian is to make inven- 
tions covered by patents vested by him available to every Ameri- 
can. Withrespecttothe latter purpose the licensing policy of the 
Alien Property Custodian appears to be an undesired restriction, 
and there is at least one jurist who is of the opinion that a 
patent owned by our government, i.e., we, the people, is owned 
by we, the people, and, therefore, everybody can use it without 
first obtaining a license. In that case it is questionable whether 
the patents can serve their original purpose—to promote prog- 
ress of science and useful arts. 

In order to make a patent serve science and useful arts, exten- 
sive laboratory and manufacturing facilities, as a rule, are re- 
quired, and in order to make the benefits of an invention avail- 
able to everybody, the patented article must be manufactured 
and distributed on a large scale and at a low price. To accom- 
plish this, depending on the nature of the invention, a more or 
less great capital investment is needed. This is the more true 
if the patent discloses only the fundamental idea of an invention 
and not much as to how to produce the article on a commercial 
scale, i.e., if there is little disclosure of ‘‘know-how’’ in the 
patent. 

Almost all vested patents are based on European patent appli- 
cations and the requirements of European patent offices as to 
disclosure are less strict than those of our Patent Office. Though 
U.S. patent attorneys prosecuting the patent applications, the 
patents resulting from which are now vested, did their best to 
rewrite the specifications to introduce a complete description 
of an embodiment of the inventions which can be carried into 
practice by a man skilled in the art as required by our patent 
law, a great number of these patents do not tell the manu- 
facturer all the **know-how’’ which is necessary to make the 
inventions work commercially. 

For the foregoing reasons, an industrialist may have to spend 
from $5,000 to $500,000 or even more, depending on the nature 
of the invention, to develop it for manufacture and practical 
use in the United States. 


MEMBER A.S.M.E, 


A person cannot make such a large investment unless he is 
reasonably sure that after the invention is in the form of a 
salable product he will be the one who sells it and receives 
credit for his labor and expenses. The Alien Property Custo- 
dian gives a license to practically everybody who pays $15 per 
patent. One party may acquire such a license when another 
has already spent large sums of money for developing the in- 
vention and the later licensee may copy the fully developed 
invention and reap the harvest which really belongs to the 
earlier user of the invention. The Alien Property Custodian 
expects that a licensee will further develop the invention and 
obtain patents on such improvements and, in this way, receive 
exclusive rights. To follow this policy calls for multiplication 
of improvement efforts which may cause much more waste than 
beneficial results. It must not be forgotten that the vested 
patents originated from abroad and a foreigner usually does not 
go through the, at least for him, rather expensive procedure 
of obtaining a U.S. patent, unless he has a case which is sufh- 
ciently strong to justify such expenses, and in such a case mak- 
ing of patentable improvements adapted to secure the desired 
exclusiveness is not an easy matter. Very few are willing to 
pay anything for a license which anybody else can also have for 
the same, however low, price; and nobody can afford to put 
up the much larger amount of money and the labor necessary for 
making a marketable product out of such an invention, for ad- 
vertising it and building up a sales organization, as long as he 
is not sure that his neighbor is not working on exactly the same 
thing. The result would be wasteful duplication and possibly 
bankruptcy of both parties. 

These conditions would be still more aggravated if the 
vested patents were to be available to everybody without a 
license whatsoever and it is not seen how in this way the 
original purpose of the patents could be fulfilled and the public 
could be served. The fact that, so far, very few licenses have 
been applied for or granted under the vested patents appears to 
prove the foregoing contention. 

In normal license negotiations, responsible parties usually 
make no secret of their license agreements; anybody can find out 
who is doing something under a certain patent and he then can 
decide whether he has a chance to compete. Whereas the Alien 
Property Custodian may reveal the existence of licenses, he 
does not divulge the identity of any of the licensees. 

Only when a party can obtain exclusive rights at least for a 
certain period of time or territory or field of application, can it 
take the risk of making a large investment. Our antitrust 
laws are good enough to prevent anyone’s making an undue 
profit at the expense of the public out of its exclusive rights. 
Suitable provisions can be made in exclusive or limited exclusive 
licenses for their conversion into nonexclusive licenses unless 
certain stipulated conditions are met by the licensee, and the 
public could be protected in this way also. 

Some manufacturers, of course, do not think much of patents 
because many patents are issued on ideas which may have been 
of utility to the inventor at the time he made the invention but 
which have a very limited application, at least at the time they 
are offered. This objection has a reduced weight with respect 
to the patents vested by the Alien Property Custodian, because, 
as said before, it was difficult for a European to take out a US. 
patent and he did not do it unless the invention had commercial 
value. Usually, the U.S. patent application was made on the 
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basis of an application already examined in a European patent 
office and the U.S. patent was taken out only if the prosecution 
of the corresponding European application showed a reasonable 
chance of success. For this reason, it would be regrettable if 
these rather valuable inventions, which, according to the Alien 
Property Custodian, “‘are a permanent possession of the Ameri- 
can people,"’ should remain in printed form only. 

The Alien Property Custodian, depending upon the facts, 
may continue license negotiations begun by United States 
citizens and which were interrupted by the war condi- 
tions. This should be interesting to importers who imported 
in prewar days from now enemy countries machinery which 
was covered by now vested patents. Such importation was often 
under an exclusive sales agreement and with the understanding 
that, should transportation of the devices from Europe or im- 
portation intothe United States or both become impossible, these 
importers would be the ones to have also exclusive manufactur- 
ing rights under the patents. These agreements are seldom in 
writing as the Nazi government, for example, would, in 
many cases, not have permitted such an agreement. The 
patents are now owned by the Alien Property Custodian and 
he is the only one who can confirm such unwritten license 
agreements. 

In most of the more recently issued vested patents and in 
vested patent applications the American attorney's fees have 
not been fully paid by the previous owners. Other expenses 
and claims are connected with a number of the vested patents, 
for example, expenses for development work incurred by pros- 
pective prewar licensees when negotiating for licenses under 
what are now enemy patents. These negotiations and develop- 
ment work had to be stopped when the Alien Property Custo- 
dian took the patents over, since the prospective licensee could 
not continue his work because of the great risk associated with 
developing the inventions under the policy adopted by the 
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Alien Property Custodian. These liabilities must necessarily 
be taken over by the new owner of the patents, and as long as 
they are not properly taken care of, an honest business hesitates 
to have anything to do with such matters. 

There are, of course, many vested patents for inventions relat- 
ing to simple devices or methods which can be easily adapted 
to American manufacturing and marketing conditions. In 
these cases the licensing policy of the Alien Property Custo- 
dian, which provides a certain protection, in that the Custodian 
defends his licensees against infringers, is perfectly suitable and 
preferable to either giving the patents away without any re- 
strictions or granting only a limited number of licenses, or 
territorially or otherwise restricted or fully exclusive licenses 
with the danger of creating an undesired monopoly. The 
licensing policy of the Alien Property Custodian, or even a still 
more unrestricted policy, is also most desirable—for the dura- 
tion—in the case of all inventions which contribute to the war 
effort. 

For the great number of inventions which require consider- 
able investment for making them useful to the public, the 
policy appears to have a detrimental effect and a tendency to 
undermine our patent system and the dignity of our patents. 
After all, the vested patents are also a creation of our govern- 
ment, i.e., we, the people, and they should be used for the bene- 
fit of the people and not be deteriorated in such a way that 
they become useless. 

There is no doubt that, as time goes on, the Alien Property 
Custodian will make his policy more flexible to take care of the 
great variety of conditions associated with the individual in- 
ventions, and a way will be found so that the great number of 
vested patents, which appear to be particularly useful for con- 
verting our vast industrial facilities to peacetime conditions 
and providing work for our returning fighters and warworkers, 
can be put to work for the benefit of all. 


JOINING A PROFESSIONAL SOCIETY 


By DUGALD C. JACKSON, 


CAMBRIDGE, MASS. FELLOW, A.S.M.E. 


HY does one join a professional society? 

For the satisfaction derived from the associations, 

for the pleasure of acquaintances made and some warm 
friendships derived as a result of the contacts at meetings and 
through correspondence, for the joy of debate with one’s equals 
or one’s betters at meetings. These are all causes that have 
pleasure and great value for young men and continued pleasur- 
able satisfaction for the older ones. A prideful possession and 
prompt reading of the best writings in one's field also leads to a 
wish to have the society publications promptly and at first 
hand, which is the pleasure and privilege of a member. A 
reason less sentimentally compelling in our individualistic 
country is the favorable influence on one’s standing which 
arises from officially ranging oneself alongside of professional 
and scientific fellows; but this may be considered as a reason- 
able duty. Lord Bacon long ago observed (in discussing his 
Maxims of the Law) that ‘‘I hold every man a debtor to his 
profession; from the which as men of course do seek to receive 
countenance and profit, so ought they of duty to endeavor 
themselves by way of amends to be a help and ornament 
thereto."" Were he living today, I have no doubt that Lord 
Bacon would repeat this maxim of his. From this aspect, one 
should not be content to always remain in the junior ranks of 
membership, but should request transfer to the more estab- 


1 Reprinted from Tech. Engineering News, November, 1927. Slightly 


modified. 


lished grades as age and accomplishment provide eligibility 

In matters of personal and professional association, such as 
are here under consideration, one takes out of a situation in 
proportion to what he puts in; but paradoxically one seems to 
receive more than he gives when trying in reasonable measure 
to give more than he receives. It therefore does not suffice for a 
young man to just ‘‘join."’ If he wishes to enjoy and also profit 
from the advantages of a professional society, he must take a 
part in the affairs of the society. This means some discussion of 
papers orally or by letter, writing of papers, attending some 
meetings, and taking part in the Section government. This 
attracts friends. It also, when done with some wisdom, pro 
vides experience of unfailing serviceability. The phrase ‘‘with 
some wisdom”’ refers not only to the manner of doing but also 
to carrying on without interfering with one’s duty to one’s 
employer. 

Membership in professional societies costs money for annua! 
dues, and attendance on a convention once in a while also in- 
volves cost even if normal expenses are paid by one’s employer 
For the young engineer who is ambitious to progress in reputa- 
tion, responsibility, and pay, these expenses are items for serious 
thought, especially after he has married. The wife may not sec 
any concrete influence on the future as likely to come from the 
expenditure of either money or time. Needed new shoes of a 


prettier style for the baby and some time to make minor repairs 
(Continued on page 904) 














CUTTING-ANGLE RELATIONSHIPS 
on METAL-CUTTING TOOLS 


By M. KRONENBERG 


THE CINCINNATI MILLING MACHINE CO., CINCINNATI, OHIO 


ITH the introduction and wide commercial use of 

exceedingly tough and hard alloy steels such as now 

generally employed in tanks, guns, and armor plates, 
difficult machining problems have been presented to industry. 
In consequence, much more attention has recently been given 
to the mechanism of chip flow and proper selection of tool 
angles. 

As the angle of greatest importance in metal cutting is the 
true rake angle ¢ (see sketch on Figs. 1 and 2), it is highly 
desirable from the standpoint of both the production engineer 
and shop man to provide means for easy determination of this 
angle from its commonly expressed components such as side 
rake and back rake in the case of a lathe tool, or radial rake r 
and axial rake a in the case of a face mill. 

The importance of the true rake angle has been more gener- 
ally recognized since the advent of cutting tools with negative 
values for either or both of the component rake angles. These 
component angles can usually be easily measured, but their 
individual effect on the true angle is complicated by the fact 
that the direction of chip flow is always perpendicular to the 
cutting edge, thus an additional component angle enters 
the problem which must be taken into consideration, viz., the 
angle between the cutting edge and the axis of the cutter called 
“corner angle’’ c. In the case of a lathe tool this angle corre- 
sponds to the effective side-cutting-edge angle. The direction 
of chip flow can be controlled by changing the corner angle ¢ 
as will be seen in detail later on. 

The true rake angle ¢ is the actual slope of the tool face, in 
the direction of chip flow, with respect to a plane passing 
through the axis of rotation of the cutter and the point of the 
tool, or a plane parallel to it, and is measured perpendicular to 
that plane. The great significance which the true rake angle 
possesses in the machining process is due to the fact that it 
directly affects not only the cutting force but also the finish 
of the work and the tool life.! 

Alignment charts Figs. 1 and 2 have been prepared to facili- 
tate the determination of the very complex relationships 
between the angles at the cutting edges of a tooth in a face 
mill. They refer also to lathe tools if the terms ‘‘axial’’ and 
“radial’’ are replaced by ‘‘back’’ and ‘‘side’’ rake, respec- 
tively. 


DERIVATION OF FORMULA 


The derivation of a formula connecting the four angles will 
be seen from Fig. 3, where the center sketch represents the 
top view of a tooth having a corner angle c. Line Q-P indi- 
cates the direction of chip flow. Triangle QRP is assumed to 
be located in a plane parallel to the reference plane passing 
through point s of thé tooth and the axis of rotation. Tipping 
a re ’ 

‘Chip Formation, Friction and High Quality Machined Surfaces,”’ 
by H. Ernst and M. E. Merchant. Paper presented before the 22nd 
annual convention of the A.S.M., Cleveland, Ohio, October, 1940, 
published in ‘‘Surface Treatment of Metal,’’ American Society for Metals, 
1941, pp. 299-378. 

Contributed by the A.S.M.E. Research Subcommittee on Physics of 
Metal Cutting for presentation at the Annual Meeting, New York, N. Y., 
Nov. 29-Dec. 3, 1943, of Tua American Socigty oF MECHANICAL 
ENGINEERS. 


side RP of triangle QRP about Q parallel to itself will shift 
point R, to R’ through angle r representing the radial rake, thus 


RR’ = w-tanr = x-cotc:tanr........... [1] 


On the other hand, tipping point P of triangle QRP about 
side OR will shift point P to P’, through angle a representing 
the axial rake, thus 


he a nn 


Combining these two shiftings will result in a total motion 
of point P from P to T, i.e., through the true rake angle r. 
From the geometry of Fig. 3 


PT = —~ -tant........... «ee 
sin c 
RR’ is the distance of the reference plane from plane QR’ 
having the slope of the radial rake; PP’ represents the addi- 
tional distance between plane QR’ and the the face of the tool, 
thus 


ie os al ee , [4] 


Hence by substituting Equations [1], [2], and [3] into [4]; 
and by rearranging 


tan¢ = tanr-cosc+tana-:sine........ [5] 


ALIGNMENT CHARTS 


Alignment charts, Figs. 1 and 2, are the graphical repre- 
sentations of Equation [5] permitting the reading of the value 
and variation of any one of the angles if the three other 
angles are given or varied. Fig. 1 refers to cases where the 
corner angle c is between O and 45 deg, Fig. 2 covers cases 
where c is between 45 and 90 deg. It is only necessary to 
draw on the charts a straight line connecting the given angles. If 
the true rake angle is to be determined, the given value of 
the axial rake a should be connected by a straight line with 
the given value of the radial rake r, then the true rake angle ¢ 
can be read for any value of the corner angle c at the inter- 
sections of the straight line with the vertical ‘‘c’’ lines. 

On the other hand, if a certain value of the true rake angle ¢ 
is desired and angles c and r are given, the required axial rake a 
can be determined by connecting the ft-c intersection with the 
r value. The axial rake a can then be read on the a-scale. 
Correspondingly, the required radial rake r can be determined 
if t, c, and @ are given. 


Example 1: 
Assuming a face mill with a positive axial rake of a = +10 
deg and a negative radial rake of r = —5 deg. 


A straight line (marked ‘‘example’’) passing through these 
values on Fig. 1 intersects the vertical c-line for c = 45 deg at 
t = +3'/2 deg, which indicates that the true rake angle is 
31/2 deg positive if the corner angle is 45 deg. 

It can easily be realized by tracing along the straight line, 
that the true rake angle ¢ will vary if the corner angle ¢ is 
varied. The example line intersects the horizontal zero line 
at c = 27 deg, showing that the true rake angle will be zero if 
the corner angle c is made 27 deg. For corner angles smaller 


901 











902 


MECHANICAL ENGINEERING 

























































— ee ° 
) 15 
20 | | NG&ec raf r 
Soe 
ee , 
-15 } ra al _ 
‘oF 4574 ar 
40P~_ 12047 ea reat r 
Ee 7 > oF 7 
dpe BT 
a a ” +st Lt all . 
te 2 oO ; U4 —_ 
ree ~~ pp 12) 
- 8 - 
: He TA 
+S = Fale, ae a” i 
eee —. 
r — " _ a 
+ 5 as - 3 Pl a 
a S20) i i. : 
“* ¥ + m™ — 
4 25 | Shi 
‘ wae ae IN Tyo 
15 oe -_ . 
os aN Pid 
+20 a, ae His" 
¢ } 
125 : é NIN 
s = 206 
ww it q 
< 4 
OR 8 | 
¥ 3 3 Las 
+ E 
< Lf | o 0 20 30 40° 4s 
ae ncaa 
i ©» CORNER ANGLE 


FIG. | 


(tan¢ = tanr- 


than 27 deg the true rake angle ¢ at the cutting edge of this 
cutter will be negative, while ¢ will be positive for corner angles 
larger than 27 deg. 

In the case of a cutter with two different corner angles of, 
say, 22!/.deg and 45 deg, respectively, two different true rake 
angles will be obtained; the true rake angle at the 22!/;-in. 
cutting edge will be negative (—1 deg), while that at the 45 deg 
corner will be positive (+31/2 deg). 

Continuing the example on chart Fig. 2 for corner angles ¢ 
larger than 45 deg: Fig. 2 is basically the same diagram 
as Fig. 1, with the exception of having the r and a scales 
exchanged and the c-scale running from right to left. Here 
again the r and a values are connected by a straight line. It 
will be seen that the true rake angle ¢ will be +5 deg if ¢ = 
53 deg, etc. 

Using both charts in conjunction will permit exploring the 
variation of the true rake angle in cases of continuously chang- 
ing corner angles, i.e., if the tooth has a curved cutting edge. 
In the case of the example, therefore, the true rake angle will 
be negative until the tangent to the curved cutting edge reaches 
a value of 27 deg; from there on the true rake angle will be 
positive and reach a value of ¢ = +10 deg at the face, i.e., 
at c = 90 deg (see Fig. 2). 


Examples 2 and 3: 

Two more examples are shown on the charts, representing 
cases of two commercial cutters A and B, the true rake angles 
of which can be explored in the same way as already described. 
In the case of cutter A, the true rake angle at a 45-deg corner 
will be —11 deg, as against +11 deg for cutter B. 


cosc + tana: 


ALIGNMENT CHART FOR THE RELATIONSHIP BETWEEN CUTTING ANGLES FOR CORNER ANGLE C S 45 DEG 


sin c.) 


Three different combinations of the axial rake a and radial 
rake r are possible, viz.: 

(1) The conventional combination, where both a and r are 
positive; (2) A combination where both a and r are negative; (3) 
A combination where one rake is positive and the other negative. 

Various conclusions can be attained for these combinations 
by exploring the charts. These conclusions are listed at the 
end of this paper. 


POSITIVE AND NEGATIVE MAXIMA FOR THE TRUE RAKE ANGLE 


Differentiation of the basic Equation [5] reveals that there 
are positive and negative maxima for the true rake angle, a 
fact of particular interest because it gives.a new aspect to the 
problem as to what is happening at the cutting edge. 

The true rake angle ¢ will be a maximum if 


tan 4 


tan Cmax = ahedcennwaaieee . [6] 
tanr 
The actual value of the maximum is 
tan tmx = = Vtan?r+ tan?a............ [7] 


where the positive sign refers to cases where both the radial 
rake rand the axial rake a are positive (conventional rake com- 
bination), while the negative sign holds for cases where r 
and @ are both negative, as in the case of cutter A. 

On the other hand the true rake angle will be zero, if 


Sg gS aia SAR Pe Seip [8] 
This will be the case if according to Equation [5] 
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tan fr 
tan co = 


[9] 
tan 4 
Equation [9] indicates that the true rake angle ¢ can become 
zero only if one of the rakes is negative, and the other positive, 
of if both the corner angle and radial rake be zero. 
It is also evident from Equation [6] that a corner angle of 


45 deg will not always produce the largest positive or negative 
true rake angle tmax but only if the radial and axial rake are 
equal and of the same sign, because only then tan c = 1, corre- 
sponding toc = 45 deg. This will also be seen from Fig. 4, 
representing the maximum values for the true rake angle as a 
function of the three other angles. The example marked on 
the diagram indicates that the maximum true rake angle for 





904 


a radial rake r of =15 deg and an axial rake 4 of +10 deg will 
occur at a corner angle ¢ of 34 deg and will have a magnitude 
of +18 deg ( max). 

Similarly, equation [9] shows that a 45-deg corner angle 
will produce a zero true rake angle only if the radial and axial 
rakes are equal and of opposite signs. 

Since the shear angle ¢ in Fig. 5' increases with increasing 











oo 
+45 +} -4 
TAN T*COEFF. OF FRICTION AT TOOL FACE 


FIG. 5 RELATIONSHIP BETWEEN SHEAR ANGLE @ AND TRUE RAKE 
ANGLE ?¢ 


values of the true rake angle, and since the cutting force de- 
creases as the shear angle increases, it follows that the cutting 
force will be a minimum if the corner angle is selected from 
Fig. 4 so as to produce a maximum true rake angle for the 
selected values of radial and axial rake, provided, of course, 
that both of these rake angles are either positive or negative. 

Where the axial rake is positive while the radial rake is 
negative, as in the case of cutter B the maximum true rake 
angle will occur with the maximum possible value of the 
corner angle (i.e., 90 deg). If the shape of the cool is a curve, 
the true rake angle will vary all along the cutting edge. The 
cutting force, therefore, will be nonuniform along the edge, 
which is advantageous from the standpoint of chatter, but 
not so from the standpoint of obtaining the smallest cutting 
force and smallest heat generation. In the case of a curved 
cutting edge (or in the case of a tooth having several corner 
angles), the depth of cut will play an important role too, 
because its value will determine the range of true rake angles 
which will be utilized. 


CONCLUSIONS 


The following important conclusions governing the relation- 
ship between the true rake angle and its component angles can 
be drawn from the foregoing and also easily be seen from the 
alignment charts: 


1 A simple method to change the magnitude of the true 
rake angle is the grinding of a different corner angle on the 
tooth. In the case of a plus-minus combination of the radial 
and axial rakes, the true rake angle can thus be made either 
positive or negative. 


2 There can exist on the same tooth two (or more) different 
true rake angles if the tooth has two (or more) different corner 
angles. These different true rake angles will both be positive 
if the radial and axial rakes are both positive (and vice versa); 
the true rake angle at one corner can be positive, the other 
negative if the radial rake is positive and the axial negative, 
or vice versa. The true rake angles can, however, also be all 
positive or all negative, depending upon the magnitude of the 
corner angles. The depth of cut will determine the range of 
true rake angles which will be utilized. 


3 In the case of a curved contour of the cutting edge, the 
true rake angle varies along the curved portion. It increases 
to a positive maximum at a definite value of the tangent to the 
curve and decreases thereafter if both rakes are positive. It 
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increases to a negative maximum and decreases thereafter if 
both rakes are negative. Such a maximum, however, will not 
be attained if the two rakes have opposite signs. Then the 
true rake angle will change sign along the cutting edge, and 
will pass through zero true rake angle at a definite point of 
the curvature. 


4 In the case of a straight cutting edge it is possible to 
obtain the largest true rake angle, for given values of axial 
and radial rake angle, by selecting one definite corner angle for 
each positive-positive or negative-negative combination of the 
rakes. The corner angle giving the largest true rake angle is 
45 deg only if the positive (or negative) values of the two rake 
angles are equal. 

A true rake angle of zero degree will be obtained by selecting 


one definite corner angle in the case of the positive-negative 


rake combinations. This corner angle is 45 deg only if one 
of the rakes is as much positive as the other is negative. 


5 The true rake angle will always be positive if the axial 
and the radial rakes are positive. It will always be negative if 
the two rakes are negative. 


The true rake angle, however, can be positive, even though 
the axial or radial rake be negative. 

Alignment charts, calculations, and conclusions hold also 
for the case of lathe tools, if the term ‘‘axial rake"’ is replaced 
by ‘back rake’’ and the term ‘‘radial rake’’ is replaced by 
“side rake.”’ 


Joining a Professional Society 
(Continued from page 900) 


to household equipment are concrete and present needs. | 
know, for I have been through it. When I was a cub engineer 
my wife called me a ‘‘joiner’’ (I was an associate member of 
American Institute of Electrical Engineers before being married 
but joined other societies later); but we agreed together then 
and still agree that the time, effort, and money expended for the 
societies has been fruitfully, indeed prolifically, recompensed by 
the desirable associations, friendships, and business relations 
which have been an outcome. This personal point is put in for 
encouragement, not as an example. I would not say to any 
young man, go thou and do likewise. Each young man must 
reason out his career for himself. But with respect to the pro- 
fessional societies, the young man who complains that his 
society does nothing for him is one who does nothing for the 
society. The professional societies are not unions to which one 
pays dues in support of agents to watch wages and working 
conditions and fight to keep them up. They are of the char- 
acter of the clubs and small societies that Benjamin Franklin 
was fond of forming and participating in. They are societies 
for mutual association, for improvement of the members by 
mutual relations, and for advancement of the profession by 
disseminating knowledge. It is the acts of the members them- 
selves that make the usefulness of these professional societies 
to the individual participants, as well as at large. 

A word on a collateral matter may not be out of place. For 
young men following in the engineering school a course of study 
of definitely scientific fabric, reading the papers on scientific 
and application subjects of the Journal of one’s engineering 
society or societies is wisely fortified by systematic examination 
and some discussion of articles and descriptions printed in 
commercial journals. This is a means of securing a fuller 
knowledge of the practice and applications of today that form 
the ground work on which are set the improvements arising 
from scientific discoveries and scientific analysis. These im- 


provements will compose the greater scope of the applications 
and practice five years hence when our present students are 
industriously biting into the practical affairs of their engineer- 
ing life. 
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FIG. 1 GLUED-LAMINATED 78-FT ARCHES IN JENNIFER STREET FOOT BRIDGE, MADISON, WIS. 


GGLUED-LAMINATED 
LUMBER CONSTRUCTION 


By FRANK J. HANRAHAN 


NATIONAL LUMBER MANUFACTURERS ASSOCIATION, WASHINGTON, D. C. 


HIS war has brought about in the United States the most 

extensive industrial expansion ever experienced by any 

country in a comparable period of time. A large part of 
the building needed to house this enlarged industrial plant has 
been of lumber. Had it not been for two modern developments, 
namely timber connectors and glued-laminated construction, 
much of this building would not have been possible in wood, 
and it would have been necessary to divert large quantities of 
critical metals from urgent military needs to do the job that 
lumber has done. Fortunately, research, design, and fabricat- 
ing procedure of both innovations had been perfected prior to 
the war, which made possible meeting the challenge of this 
enormous program. 

The War Production Board has estimated that, in 1942, 
800,000,000 pounds of structural steel were saved by timber- 
connector construction alone. This figure is the net saving of 
metal after deduction of metal used in fastenings. It refers only 
to those structures which normally would be built of metal and 
does not include those which normally would be wood. A 
parallel figure is not available for glued-laminated construction, 
but this method of lumber fabrication has also scored a sub- 
stantial saving. 

Even before the war, both types of wood construction were 
rapidly encroaching into the field of construction previously 
thought practical only in steel, on merit and economy in direct 
competition with steel. This war-construction program has 
made engineers familiar with wood and its merits as a structural 





Contributed by the Wood Industries Division for presentation at the 
Annual Meeting, New York, N. Y., Nov. 29-Dec. 3, 1943, of Tue 
American Socigty oF MgcHANICAL ENGINEERS. 


material. After the war, this technical knowledge of modern 
timber construction cannot do otherwise than accelerate the 
trend, evident before the war, toward more wood construction . 
That is, wood construction will be considered on the basis of 
its merits—not on the basis of prejudice born of ignorance. 
The wise industrial executive who is expanding or remodeling 
his plant, office, storage, or distribution facilities will insist 
that the advant- es and economies of wood as well as those of 
other structural materials be investigated. 


VERSATILITY OF STRUCTURAL LUMBER 


Structural members of a size, shape, and quality which could 
never be sawn as single pieces from the largest and best trees 
ever grown are commonplace today. Modern glues, as strong 
and durable as the wood itself, have made this possible (see 
Figs. 1, 2, 3, and 4). 

Strange as it may seem, the preparation of lumber for struc- 
tural purposes has taken two diametrically opposite directions. 
For many years it has been customary to make smaller pieces of 
lumber from larger timbers or logs. Now, with the advent of 
glues meeting the requirements of any condition of service, the 
opposite process of making large timbers out of smaller pieces 
is growing by leaps and bounds. 

Fortunately, with the forest-conservation measures under 
way, our country need not fear exhaustion of the wood supply, 
which is our greatest renewable natural resource. Some in- 
dustrial lumber operations are set up on a permanent basis 
whereby enough forest land is farmed to permit continuous 
harvesting of the tree crop. In other words, by the time 
the land has been completely cut over once, the tree crop on the 
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FIG. 3 





FIG. 2 TAPERED GLUED ARCHES FOR CAFETERIA, SHOWING GRA- 
DATION IN LAMINA FROM 1} AT TOP, TO 27 AT ELBOW, AND 19 at 


BASE 








FIG. 4 ONE-PIECE GLUED-LAMINATED STEM, KEEL, AND STERN 


ASSEMBLY FOR }37-FT BOAT 


land initially logged is again ready for harvesting. This is but 
one of various means employed today to insure an ample future 
supply of wood. Forest experts realize today that true economy 
lies in maximum use of the land upon which the tree grows and 
of the tree itself when it reaches the proper size; not in letting 
the tree become overmature and deteriorate. It is just good 
sense to keep the land in production. 

Under better forest management, determination of the size 
of tree which will realize the maximum annual revenue from 
investment is important. The optimum size or age depends 
upon the species of the tree, annual increment of growth, tax 
rates, market demands, and other factors. However, it-is safe 





FIG. 5 TIMBER MILL 
SIGNED FOR LOADING OF 400 PSF ON FIRST FLOOR AND 300 PSF ON 


CONNECTOR-BUILT HEAVY BUILDING DE 


SECOND AND THIRD FLOORS 





FIG. 6 CONNECTOR-BUILT HIGHWAY BRIDGE OF TWO 91-FT SPANS 
DESIGNED FOR H-20 LOADING 


to say that on the average the size which proves most econom! 
cal in the future will be smaller than has been the case in the 
past when virgin forest land was not at a premium and where 
little or no forest management was applied. 

Even under the most advanced forest practices, it is impos 
sible to grow trees without knots and grain distortions whic! 
influence the strength of the wood. Hence a large part of the 
bole of a tree is not best suited in its original form to uses 
which require high strength, such as important members of 
buildings, bridges, towers, and other load-carrying structures 

Through hundreds of thousands of tests conducted by the 
United States Forest Products Laboratory and other organiza 
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tions, the effect of tree characteristics on the various strengths 
and other use requirements have been well established and 
accurately evaluated. Commercial structural grades of lumber 
were formulated on the basic principles so determined. 

Consequently, the load capacity per unit of wood in sawn 
timbers is increased greatly over that in the log by sawing the 
timbers from selected portions of the log and in such a way 
that the smaller knots and other minor characteristics allowed 
in a commercial structural grade have a minimum effect on the 
strength of the timber in its intended use. For example, in a 
beam, strength requirements are such that larger knots may be 
permitted at its neutral axis than at the top or bottom of its 
depth, and structural beams are so graded. Portions of the log 
with excessively large knots are resawn into smaller pieces of 
clearer material. 

Peculiarly enough, large pieces of lumber are made from 
small pieces of lumber for the same reason that small ones are 
made from large. For large structures or even members carrying 
very heavy loads in small structures, it is generally more prac- 
tical and economical to use an assembly of smaller pieces of 
lumber than to endeavor to obtain and use a very large single 
stick. This was not so true years ago when the connecting de- 
vices available for joining small timbers to make a large mem- 
ber or truss were not capable of developing a very high per- 
centage of the strength of the wood. It is now possible to 
develop either through timber connectors or through glue the 
full strength of commercial lumber, thereby further upgrading 
lumber. 

These two new developments in fastenings have in common the 
idea that the load-transferring devices should be at or near 
the surface of the lumber to avoid a substantial reduction in the 
effective cross section of the pieces joined. Since it is commer- 
cially impractical to produce great quantities of commercial 
lumber which is entirely clear and straight-grained, i.e., free 
from knots and other strength-influencing characteristics, the 
fastening which results in only a minor reduction in the effec- 
tive cross section of the piece may still develop the full strength 
of the commercial piece of lumber. 

Each of the two types of construction has its outstanding 
points and limitations. Since they supplement each other, they 
are frequently used together in the same structure. Taken to- 
gether they provide very efficient economical wood construc- 
tion for practically any job at hand. 


ONE OF ABOUT TWENTY CONNECTOR-BUILT BLIMP HANGARS 296.5 FT WIDE, 170 FT HIGH, AND 1058 FT LONG 


TECO TIMBER-CONNECTOR CONSTRUCTION 


Before discussing glued construction in detail, a brief de- 
scription of connector construction is in order. This timber- 
connector system of construction was introduced into America 
from Europe by the National Committee on Wood Utilization 
and the U.S. Forest Products Laboratory, and has been sponsored 
by the National Lumber Manufacturers Association since 1933. 
Teco timber connectors are devices placed in the contacting faces 
overlapped members for the purpose of transferring load between 
the overlapped members. The connectors are either placed into 
precut daps or are forced into the timber by pressure. Connectors 
are of various forms and are designed for connecting wood to 
wood, wood to metal, and flat-sawn timbers to round piles or 
poles. Bolts passing through the timber connectors hold both 
theconnectors and members inplace. Teco timberconnectorsare 
efficient, make possible economical structures, and have been 
responsible for breaking many records for speed of erection. 

Fig. 5 illustrates the construction of a connector-built heavy- 
timber mill building for a pulp-and-paper concern. It is de- 
signed for a first-floor loading of 400 psf and for second- and 
third-floor loadings of 300 psf. 

Fig. 6 illustrates a connector-built highway bridge of two 
91 ft spans with trusses designed for one-lane H-20 loading. 

Fig. 7 illustrates one of about twenty connector-built hangars 
constructed to house blimps throughout the country. The ex- 
terior dimensions are 296.5 ft wide, more than 170 ft high, and 
1058 ft long. The uninterrupted clear interior space is about 
237 ft wide by 156 ft high by 1000 ft long. 

To get some idea of the mammoth size of this structure, pic- 
ture three football games being played simultaneously within 
it, or a fifteen-story apartment house erected beneath its roof. 

The largest piece of timber used in these soaring arches is 
only 6 in. X 14 in. in cross section. Prefabricated hangars of 
this type have been assembled and erected at the average rate 
of 50 linear ft per 9-hr day, i.e., a complete hangar in only 20 
one-shift days. Although these buildings house the largest 
uninterrupted space of any wood building to date, much larger 
hangars of a similar type are now under consideration. 


DEVELOPMENT OF GLUED-LAMINATED CONSTRUCTION 


In this country glued-laminated lumber construction was in- 
troduced into the structural field about 10 years ago. This 
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construction has been used in Europe, particularly in Germany, 
Sweden, and Switzerland for nearly 40 years. Therefore it 
cannot be said that it is an untried form of construction. Even 
without the benefit of the greatly improved glues, more accu- 
rate lumber grading, extensive research, improved structura] 
techniques, and practical experience available today, the older 
European laminated structurés have given an excellent account 
of themselves. T. R. C. Wilson (1),! of the United States 
Forest Products Laboratory, who several years ago made a de- 
tailed study of about fifty European laminated structures, re- 
ported that his observations point to long life for laminated 
members in buildings. He stated: ‘‘Lack of examples of mem- 
bers that have failed or have seriously deteriorated under such 
exposure during the third of the century of the history of this 
type of construction precludes any but optimistic estimates of 
length of life and permanence.” 

In recent years, the United States Forest Products Labora 
tory and others have accumulated a formidable amount of test 
and other technical data leading to improved glues, improved 
fabricating procedures, and more accurate design of glued- 
laminated members. Therefore, present knowledge and ex- 
perience should provide additional safeguards of strength and 
durability to this construction considered quite satisfactory 
even in the earlier stages of its development. 

Modern commercial glues are designed to fulfill very rigid 
specifications. Practically all standard specifications for mod- 
ern glues require that, when glued specimens are tested, more 
than one half of the broken area shall be a wood break, i.e., the 
glue must be as strong or stronger than the wood joined 
WPB Directive 29, a national mandatory design directive and 
specifications for buildings (2), requires that, when the pro- 
visions of the specifications are applied, the designer shall 
assume that the glue lines in a glued-laminated member are as 
strong as the wood itself. 

Although the various types of glues are intended for different 
uses and different degrees and kinds of exposure, gluesareavaila- 
ble today which will fulfill the requirements of practically any 
condition of service. For example, certain glues, designed for 
the purpose, show no signs of deterioration when repeatedly 
boiled and dried or submerged in fresh or salt water. Some 
show excellent resistance to various chemical fumes. Some are 
compatible with chemicals used in the various preservative, fire 
proofing, and other chemical treatments sometimes given wood 

Particular emphasis has been placed on the durability and 
strength of glued-laminated members when the proper glue for 
the service intended is selected and properly used, because ap- 
parently many people have the erroneous idea that construction 
glues are not strong and durable. 

As for any other structure which is to perform a strength 
function, adequate knowledge of the materials used, proper de- 
sign, and proper workmanship in fabricatioa are necessary for 
best results. 

To insure the customer that the proper type of laminated 
lumber construction is selected for the use intended and that 
such selection will be properly manufactured, the glued 
laminated lumber fabricators, glue manufacturers, lumbermen, 
and United States Forest Products Laboratory have recently 
initiated the formulation of national detailed technical stand- 
ards. These standards will cover lumber, glue, gluing, fabri- 
cating practices, design, and performance standards for the 
finished product. As soon as the standards are established, 
inspection services assuring conformance to the standards will 
be made available. Hence, shortly, it will be possible t 
order a standardized product in glued-laminated construction 
for a particular use just as it is now possible to order a 
standardized high-speed machine drill with full assurance that 
the performance will be satisfactory. 





‘ Numbers in parentheses refer to the Bibliography at the end of the 
paper. 
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ADVANTAGES AND ECONOMIES 


Glued-laminated construction has many important advan- 
tages and economies in its favor. 

Members can be built to any desired cross section, any length, 
or any shape. This permits the architect's fancy to run rampant 
in the realm of beautiful lines, shapes, and masses. Wood being 
an excellent base for waxes, stains, paints, and other forms of 
applied decoration, it permits the decorator to run the whole 
gamut of color schemes as well. Also, since the structural 
laminated members serve as an important part of the interior 
decoration, the expense of applying material to hide unsightly 
structural members is saved and the headroom is increased (see 
Figs. 8, 9 , and 10). 

Members can be built from lumber which is too thin, too 
narrow, or too short to be structurally useful otherwise. Re- 
cently, a government official concerned with a large laminating 
program stated unofficially: ‘“We find an increase of 20 per cent 
to 40 per cent in the use of the tree through use of laminated 
construction." In addition to permitting structural use of a 
larger portion of the tree, material of these smaller dimensions 
is more quickly dried or seasoned with less degrading from the 
seasoning process than would be the case for larger timbers 
comparable in size to the assembled laminated member. 

Structurally the member can be tailor-made to fit the par- 
ticular job to be done, i.e., the structural designer can specify 
the most economical shape and construction for carrying the 
load or otherwise serving the purpose intended (see Fig. 11). 
Members can be tapered in depth for greater strength, stiffness, 
and lightness as well as for more graceful appearance without 
appreciable waste of material (see Fig. 12). Low-grade ma- 
terial can be used in portions of the member where stresses are 
low and high-grade material reserved for portions having high 
stresses. 

Glue is the strongest mechanical fastening for wood. Whereas 
glue can develop 100 per cent of the strength of clear, straight- 
grain lumber, when laminated parallel to the grain, the prac- 
tical limit for other fastenings is about 85 per cent of the clear- 
wood strength. Therefore, it is possible to build up stronger 
lumber members of a given size by gluing than by any other 
means. 

In addition to improving the structural properties of lumber 
by resawing to remove larger knots, the mere assembling of the 
lumber of a given grade tends to raise the structural qualities of 
the fabricated member above that of the grade from which it is 
made. Take a column or compression member as an example: 
A knot may occupy 20 per cent of the cross section of a single 
lamination when used by itself as a structural member. When 
this same lamination is assembled with nine other laminations, 
the same knot would occupy only 2 per cent of the cross section 
of the entire assembly. The probability that knots of any sub- 
stantial area would occur in the other nine laminations at the 
same cross section is small but, even if knots equal in area to 
twice that of the maximum knot should occur at the same 
cross section, the maximum knot area would be only 4 per cent 
of the cross section of the whole member, compared with 20 
per cent of that for the individual lamination. Hence the 
laminated member becomes much stronger relatively than the 
sum of the individual pieces of which it is made. 

In the case of beams, the compression and tensile stresse 
resulting from bending are a maximum at the outer fibers at 
the top and bottom of a beam loaded vertically and are zero in 
the fibers at the neutral axis or mid-depth where horizontal 
shear is the maximum. Knots do not reduce and really increase 
the shear strength. So, theoretically, the knots could vary in 
size from approximately the full width of the piece at the 
neutral axis to clear, straight-grain wood at the top and bottom 
of the laminated member and give about the same strength as a 
beam with all laminations consisting of clear straight-grain 
wood. There are some other considerations which prevent 
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FIG. 1] SHOP SHOWING GLUED-LAMINATED ARCH ROOF, LAMI- 
NATED BEAM SUPPORTING TRAVELING CRANE, AND ARCHES BEING 
FABRICATED 





FIG. 12 TAPERED GLUED-LAMINATED ARCHES OF 15]l-FT, 6-IN 
SPAN IN HANGARS 


this theoretical condition from being 100 per cent true in prac- 
tice, but this upgrading effect does take place. 

The large members possible in laminated construction afford 
excellent fire resistance. Heavy timber construction carries 
very low insurance rates, ordinarily much lower than unpro- 
tected steel and comparable to that of so-called fireproof con- 
crete and masonry construction. 

Availability and versatility are two important aspects of 
glued construction. Laminations are generally of nominal 1-in. 
and 2-in. lumber which are normally the most plentiful and 
widely available of all lumber thicknesses. Being relatively 
thin, such lumber can be bent into any curvature ordinarily de- 
sired. Material suitable for laminated construction may be 
selected from almost any grade. However, the best economy 
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in construction which takes into account both cost of fabricat- 
ing and materials may point to certain grades or range of grades 


LIMITATIONS OF GLUED CONSTRUCTION 


Like all other construction, glued lamination has some limi- 
tations. One is, that square-cut butt-end gluing of lumber 
develops only about 25 per cent of the clear-wood parallel-to- 
grain strength. However, fullstrength is developed by side-grain 
gluing. Consequently, the end-gluing limitation is over- 
come by scarfing the ends, i.e., tapering the ends at a slope such 
as 1 in 12 to get, in effect, side-grain gluing. This scarfing in- 
volves some waste, particularly when many short pieces are 
assembled, but the resulting strength properties approach that 
of clear wood. The United States Forest Products Laboratory 
states in one of its technical bulletins (1): 

‘Tests on several species of wood have shown that a scarfed 
joint, if carefully prepared and well glued, has strength in ten- 
sion or bending approximately as great as does the wood itself 
provided the length of the scarf is as much as 8 to 15 times the 
thickness of the material, depending on the kind of wood."’ 

In general, for laminations of commercial lumber thicknesses, 
¢.g., nominal 1-in. and 2-in. material commonly used, the lami- 
nations should be assembled so that the grain of all laminations 
is approximately parallel. If they are not so assembled and 
there is considerable change in the moisture content of the 
laminated member in service, differential stresses greater than 
can be resisted may be set up at or near the glue line between 
adjacent laminations. These differential stresses result from 
the fact that, with a substantial change in moisture content, 
wood changes dimensions appreciably perpendicular to grain 
but not parallel to grain. Therefore the adjacent laminations 
with grain at large angles to each other tend to expand and 
contract in different directions which in turn stresses the glue 
line. 

However, this effect can be minimized in two ways. One is 
to reduce the thickness of lamination to the point where the 
total stress to be resisted in restraining movement at any one 
glue line is small. This is done with complete success in ply- 
wood construction. 

For laminations of greater thickness, the effect can be re- 
duced by using glue-contact areas of small dimensions so that 
the total dimensional change is small at any one contact area. 
This is done for glued built-up I or box girders with lumber 
flanges and plywood webs. 

Even in assembling laminations with their grain parallel 
some manufacturers permit only all flat or all edge-grain stock 
in a member, i.e., flat-grain and edge-grain stock are not mixed 
in the same member. The reason for doing this is that the 
coefficient of expansion or shrinkage with moisture change is 
somewhat larger in the direction of a concentric circle around 
the tree than radially. 

In laminating a structural member there is seldom any neces- 
sity for gluing adjacent laminations having the grain at wide 
angles. Members of practically any desired shape or curvature 
can be made by bending the individual laminations before as- 
sembling them and by trimming the assembled member. 

In making up the framework of a large structure, connector 
joints nicely fill the gap when it comes to joining members at 
wide angles to each other, i.e., connector construction and 
glued-laminated construction supplement each other and are 
frequently used in combination. The bowstring truss is an out- 
standing example of economy so effected, Figs. 13 and 14. In 
this truss the arch or upper chord which closely follows the 
load polygon and carries the principal load is laminated, and 
the arch tie or lower chord and web members, which may or 
may not be laminated intersecting at wide angles, are connected 
to the arch by timber connectors. 

The framework of the largest timber factory building in the 
world combines glued-laminated columns with connector-truss 
construction. The heavy construction used is illustrated in 
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Fig. 15, whereas Fig. 16 gives a view of the completed structure. 
The laminated columns are about 45 ft high, the building is 830 
ft wide and nearly 3000 ft long, i.e., this building is nearly 
three times as wide and three times as long as the blimp hangar 
previously mentioned. 


COST OF GLUED-TIMBER CONSTRUCTION 


With present material and price restrictions, current labor 
policies, and unsettled conditions generally, comparative prices 
or costs mean little during a war. In general, as its rapid 
growth prior to the war in direct open competition with other 
construction indicates, glued-laminated construction compares 
favorably in cost with other types. Comparison of cost piece 
for piece with solid lumber may show that solid lumber is 
somewhat lower in cost than glued-laminated members of the 
same size. It must be remembered that, for the glued-laminated 
member, it is possible to design the member for larger load- 
carrying capacity and to fabricate it more completely for its 
end use. Then it is worth more than solid lumber. 


DESIGN OF STRUCTRUAL TIMBER 


Recognizing that customary working stresses for structural 
lumber in engineered structures have been conservative to the 
point of wasting material, the War Production Board on August 
8, 1943, issued a directive (2), which makes mandatory a 20 
per cent increase in both customary working stresses for struc- 
tural lumber and allowable loads for fastenings in buildings. 

This specification, which contains complete fundamental de- 
sign procedures for lumber and fastenings such as connectors, 
bolts, lag screws, spikes, nails, wood screws, and drift pins, 
also covers the design and construction of glued-laminated 
members. Although the same design formulas and procedures 
are applied to both solid- and glued-laminated-lumber mem- 
bers, in general, higher working stresses are specified for glued- 
laminated members than for the structural lumber from which 
the member is built. For example, allowable unit stress in 
compression parallel to grain, specified for a glued-laminated 
member, is 50 per cent higher (with an upper limit of 90 per 
cent of the allowable dry clear-wood stresses) than that for the 
individual pieces of structural lumber from which the laminated 
member is built. 

In beams, lower-grade material is permitted in those portions 
of the member not highly stressed without any reduction in 
working stresses for the laminated member as a whole. More 
complete design information is given in this directive (2) and its 
accompanying specification. 

Fear had been expressed by some engineers that the stresses 
induced by bending laminations to form curved members, such 
as arches, might reduce the working stresses to a point where 
this construction would be impractical. However, through 
extensive testing, the United States Forest Products Laboratory 
found this fear to be groundless. The tests showed that, for the 
most part, the stresses induced by bending dissipated themselves 
during the time required for the glue to set sufficiently to per 
mit mechanical testing of the laminated member. The tests 
showed the strength of a curved member to be 


[1.00 — 2000 (#/R)?] 


times that of a straight member where ¢ is the thickness of lami 
nation and R is the radius of curvature in inches. 

An example will illustrate the importance of this discovery 
Assuming an allowable unit working stress f of 2000 psi, a 
modulus of elasticity E of 1,600,000, a thickness of laminations 
of lin., and a radius of curvature R of 400 in. (33 ft 4 in.), and ap- 
plying the standard formula of engineering mechanics for stresses 
) i is found 


; , : Et 
induced by bending a rectangular section (F ran 


that 100 per cent of the allowable working stress of 2000 psi 
would be used up merely by the bending of the lamination to the 
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FIG. 13 cCLOsE-UP OF 140-FT BOWSTRING TRUSS WITH GLUED FIG. 15 CLOSE-UP OF FRAMEWORK IN AIRCRAFT ASSEMBLY PLANT 


LAMINATED TOP AND BOTTOM CHORDS JOINED BY CONNECTORS FOR SHOWING GLUED-LAMINATED COLUMNS AND CONNECTOR-BUILT 


AIRCRAFT FACTORY TRUSSES 
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FiG. 14 INTERIOR VIEW OF BOWSTRING TRUSSES OF 26- TO 105-FT SPANS IN PLYWOOD FACTORY 
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FIG. 16 WORLD'S LARGEST TIMBER FACTORY BUILDING, 830 FT WIDE BY 3000 FT LONG, COMBINING GLUED-LAMINATED COLUMNS 


WITH CONNECTOR-BUILT TRUSSES 
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400-in. radius. However, applicationof theformuladerived from 
actual tests, instead of the theoretical formula, indicates that the 
actual reduction in load-carrying capacity of the member is only 
11/4 per cent instead of 100 per cent, i.¢., a working stress of 
1975 psi instead of 0 psi is available to resist applied loads. 


METHODS OF FABRICATION 


Although fabrication details will vary somewhat with the 
individual fabricator and glue, the general procedure is as 
follows: 

Nominal 1l-in. or 2-in. lumber is seasoned to the desired 
moisture content. This is generally about 10 or 12 per cent 
but may be from 8 to 18 per cent depending upon service in- 
tended and individual shop preferences. However, all lumber 
should be seasoned within about 2 per cent of the moisture 
content selected to avoid differential dimensional change of 
individual laminations after lamination. 

If end joints are to be scarfed, the scarfs are cut, and enough 
pieces are glued together end to end to form a length of lami- 
nation equal to the full length required for the member prior 
to assembly of laminations into the member. Each lamination 
is surfaced smooth to remove excess glue, to insure that the 
scarf and the remainder of lamination are of uniform thickness 
throughout its length, and to provide a clean flat gluing surface. 

Likewise, if the width of lamination is to be built up by edge- 
gluing two or more pieces together, this operation is completed 
prior to the assembling of the laminations. 

The lamination is run through a glue spreader (rollers which 
spread glue uniformly on the surface) and is then placed on a 
table with dogs or on jacks or chairs (forms) arranged to give 
the desired shape of member. The various laminations are 
assembled quickly and the required pressure applied through 
clamps or jacks. 

The laminations are held under pressure, generally from 100 
to 200 psi, until the glue has set sufficiently to permit handling 
without deleterious effects on the glue line, generally 4 to 8 hr, 
depending upon temperature of materials and other factors. 
With some glues, requiring higher than room temperatures for 
setting, the member is heated in a kiln or otherwise. 

The assembled member is removed from the table or chairs, 
and the glue is allowed to set sufficiently to permit trimming 
and planing of the surfaces to the desired smoothness or finish 
for the use intended. When the glue is fully set, generally 
several days after assembly, the member is transported to the 
site and incorporated in the structure. 

Sometimes preservative, fireproofing, and surface treatments 
are applied either before or after gluing the laminations to- 
gether, depending upon the compatibility of the glue and vari- 
ous chemicals used. 

The foregoing processes are simple in themselves but 
call for adequate knowledge of each step taken. For best re- 
sults, the moisture variation in the lumber must be small. The 
glue must be mixed in the right proportions and must be applied 
while still possessing the proper consistency or life. The tem- 
perature of the materials must be correct. The surface of the 
wood must be smooth but not dirty or greasy. The glue must 
be spread uniformly and in the proper thickness. The pressure 
must be applied while the glue is still tacky, must be adequate 
but not too great, and must be held for the proper length of 
time. The specific limitations within which each step must be 
accomplished varies with factors, such as type of glue, moisture 
content of wood, temperature of materials, and others. 

CONCLUSIONS 

Industrial executives planning expansion should thoroughly 
investigate the possible use of glued-laminated construction. 
It has reached a stage of development that, when well fabri- 
cated with proper materials, there can be no doubt as to its 
adequacy and dependability. 

Glued-laminated lumber construction has grown up. 
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Railroad Equipment in Wartime 
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one 70-ton gondolas, one 50- and one 70-ton hopper car, and one 
50- and one 70-ton flat car. 

Emergency drawings for two composite boxcars have been 
prepared, but the A.A.R. committee points out the difficulty of 
maintaining such cars. 

Designs for troop coaches, troop sleepers, and command, and 
kitchen cars have been prepared and put into construction. 
These are based on the A.A.R. standard 50 ft 6 in. steel-sheathed 
boxcar and the framing can be used for such cars when troop 
movements are at an end. 


SOME PREDICTIONS 


In trying to look into the future, I can do no better than call 
attention to some bold predictions made at the joint meeting 
of the A.S.M.E. and the Pacific Railway Club in Los Angeles 
on Junz 15, 1943, by Morris P. Taylor, assistant mechanical 
engineer of the Southern Pacific Company. 

Mr. Taylor called attention to a possible shift in the relative 
supply of coal and oil for fuel and to the increased amount of 
cheap electric power that may be available. There are factors 
that may affect seriously the availability of the various forms of 
motive power. 

Dealing with locomotives and cars, Mr. Taylor listed many 
possible developments. Some of these are already taking shape. 
In the case of the steam locomotive, careful consideration is 
being given to developments which will maintain its funda- 
mental advantages and obtain higher efficiency and still greater 
usefulness. 

Higher steam pressures and temperatures to obtain better 
thermal efficiency are in the offing. The present top pressure of 
300 psi is about the maximum that can be carried with the 
conventional type of fire-tube locomotive boiler. Water-tube 
boilers for pressures up to 600 or 800 psi are already on drawing 
boards and promise the advantages of lighter weight and greater 
safety. 

The opportunities offered by this better steam will be taken 
advantage of by better utilization of the steam in cylinders or in 
turbines. These things are definitely approaching. 

A possibility also to be considered is the combustion-gas 
turbine locomotive, one of which has been built in Switzerland. 
Still further over the horizon is the possibility of a combined 
steam-and-mercury-turbine locomotive which would cut water 
consumption in half and greatly reduce the fuel cost. These 
things may be termed visionary at present, but we have it on 
the highest authority that ‘‘without vision, the spirit perish- 
eth.”’ 
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400-in. radius. However, applicationof theformuladerived from 
actual tests, instead of the theoretical formula, indicates that the 
actual reduction in load-carrying capacity of the member is only 
1!/, per cent instead of 100 per cent, i.¢., a working stress of 
1975 psi instead of 0 psi is available to resist applied loads. 


METHODS OF FABRICATION 


Although fabrication details will vary somewhat with the 
individual fabricator and glue, the general procedure is as 
follows: 

Nominal 1l-in. or 2-in. lumber is seasoned to the desired 
moisture content. This is generally about 10 or 12 per cent 
but may be from 8 to 18 per cent depending upon service in- 
tended and individual shop preferences. However, all lumber 
should be seasoned within about 2 per cent of the moisture 
content selected to avoid differential dimensional change of 
individual laminations after lamination. 

If end joints are to be scarfed, the scarfs are cut, and enough 
pieces are glued together end to end to form a length of lami- 
nation equal to the full length required for the member prior 
to assembly of laminations into the member. Each lamination 
is surfaced smooth to remove excess glue, to insure that the 
scarf and the remainder of lamination are of uniform thickness 
throughout its length, and to provide a clean flat gluing surface. 

Likewise, if the width of lamination is to be built up by edge- 
gluing two or more pieces together, this operation is completed 
prior to the assembling of the laminations. 

The lamination is run through a glue spreader (rollers which 
spread glue uniformly on the surface) and is then placed on a 
table with dogs or on jacks or chairs (forms) arranged to give 
the desired shape of member. The various laminations are 
assembled quickly and the required pressure applied through 
clamps or jacks. 

The laminations are held under pressure, generally from 100 
to 200 psi, until the glue has set sufficiently to permit handling 
without deleterious effects on the glue line, generally 4 to 8 hr, 
depending upon temperature of materials and other factors. 
With some glues, requiring higher than room temperatures for 
setting, the member is heated in a kiln or otherwise. 

The assembled member is removed from the table or chairs, 
and the glue is allowed to set sufficiently to permit trimming 
and planing of the surfaces to the desired smoothness or finish 
for the use intended. When the glue is fully set, generally 
several days after assembly, the member is transported to the 
site and incorporated in the structure. ’ 

Sometimes preservative, fireproofing, and surface treatments 
are applied either before or after gluing the laminations to- 
gether, depending upon the compatibility of the glue and vari- 
ous chemicals used. 

The foregoing processes are simple in themselves but 
call for adequate knowledge of each step taken. For best re- 
sults, the moisture variation in the lumber must be small. The 
glue must be mixed in the right proportions and must be applied 
while still possessing the proper consistency or life. The tem- 
perature of the materials must be correct. The surface of the 
wood must be smooth but not dirty or greasy. The glue must 
be spread uniformly and in the proper thickness. The pressure 
must be applied while the glue is still tacky, must be adequate 
but not too great, and must be held for the proper length of 
time. The specific limitations within which each step must be 
accomplished varies with factors, such as type of glue, moisture 
content of wood, temperature of materials, and others. 


CONCLUSIONS 


Industrial executives planning expansion should thoroughly 
investigate the possible use of glued-laminated construction. 
It has reached a stage of development that, when well fabri- 
cated with proper materials, there can be no doubt as to its 
adequacy and dependability. 

Glued-laminated lumber construction has grown up. 
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one 70-ton gondolas, one 50- and one 70-ton hopper car, and one 
50- and one 70-ton flat car. 

Emergency drawings for two composite boxcars have been 
prepared, but the A.A.R. committee points out the difficulty of 
maintaining such cars. 

Designs for troop coaches, troop sleepers, and command, and 
kitchen cars have been prepared and put into construction. 
These are based on the A.A.R. standard 50 ft 6 in. steel-sheathed 
boxcar and the framing can be used for such cars when troop 
movements are at an end. 


SOME PREDICTIONS 


In trying to look into the future, I can do no better than call 
attention to some bold predictions made at the joint meeting 
of the A.S.M.E. and the Pacific Railway Club in Los Angeles 
on June 15, 1943, by Morris P. Taylor, assistant mechanical 
engineer of the Southern Pacific Company. 

Mr. Taylor called attention to a possible shift in the relative 
supply of coal and oil for fuel and to the increased amount of 
cheap electric power that may be available. There are factors 
that may affect seriously the availability of the various forms of 
motive power. 

Dealing with locomotives and cars, Mr. Taylor listed many 
possible developments. Some of these are already taking shape. 
In the case of the steam locomotive, careful consideration is 
being given to developments. which will maintain its funda- 
mental advantages and obtain higher efficiency and still greater 
usefulness. 

Higher steam pressures and temperatures to obtain better 
thermal efficiency are in the offing. The present top pressure of 
300 psi is about the maximum that can be carried with the 
conventional type of fire-tube locomotive boiler. Water-tube 
boilers for pressures up to 600 or 800 psi are already on drawing 
boards and promise the advantages of lighter weight and greater 
safety. 

The opportunities offered by this better steam will be taken 
advantage of by better utilization of the steam in.cylinders or in 
turbines. These things are definitely approaching. 

A possibility also to be considered is the combustion-gas 
turbine locomotive, one of which has been built in Switzerland. 
Still further over the horizon is the possibility of a combined 
steam-and-met cury-turbine locomotive which would cut water 
consumption in half and greatly reduce the fuel cost. These 
things may be termed visionary at present, but we have it on 
the highest authority that ‘‘without vision, the spirit perish- 
eth.” 
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being returned from army camps and active duty. Asa 

result of injuries, illness, and other disabilities, they have 
been declared unfit for combat duty. They are being released 
for civilian life. A large majority of these men are psycho- 
logical casualties. They have gone to pieces under the terrific 
strain of modern warfare and the rigorous training called for to 
meet present service requirements. They are neurotic, that 
is, literally unable for the time being to ‘pull themselves to- 
gether’ and meet adult responsibilities as integrated personali- 
ties. They are unhappy, restless, and easily discouraged. 
In this frame of mind it is well nigh impossible for them un- 
aided to make the necessary adjustments required by a return to 
““normal’’ life. 

This type of war casualty deserves and must receive all the 
help that we can give them. Since they are not outwardly 
crippled it is easy to loose track of them as soon as they are 
out of uniform. Of course there are the provisions of the 
United States Army Reserve and Retirement Personal Service 
Law of 1940, Chapter 689, 54th Statute, providing for the re- 
employment of former employees who return under the Law 
from the armed forces. This is satisfactory for ‘‘normal’’ 
people but does not meet the requirements of psychological 
casualties who find both themselves and the situation changed. 
The gap thus created is too wide to be easily bridged. Com- 
pany officials may expect them to step easily across the line 
into civilian life whereas actually they need help in getting 
from one kind of world into another. 

Periodically, newspapers feature the case of a returning serv- 
iceman who has been unable to find a job and feels himself 
lost in an industrial society that seems utterly indifferent to his 
economic and social needs. Several such cases have been care- 
fully checked by the War Manpower Commission and it was 
found that the individuals in question had been offered a large 
number of jobs (22 in one instance). However, these particu- 
lar exservicemen made such exaggerated demands and under- 
stood their own situation so little that satisfactory routine 
placement was impossible. Only skillful counseling could 
have enabled them to make the necessary mental and social 
readjustment. 

At present the psychological casualties are comparatively 
few in number, but they will certainly be greatly multiplied 
when demobilization comes. Industrial leaders cannot wait 
until after the war to develop plans and techniques for meeting 
the responsibility created by theseexservicemen. Fortunately, 
we have at hand the key to this problem—counseling. How- 
ever, as far as industry is concerned this technique is as yet in- 
adequately understood. In acquiring greater understanding 
and proficiency, personnel men have much to learn from an out- 
standing authority in the field of psychotherapy, Prof. Carl R. 
Rogers, whose book,? “‘Counseling and Psychotherapy: 
Newer Concepts of Practice,’’ is a ‘‘must’’ on every industrial- 
relations bookshelf. 

This book deals primarily with the process of counseling, 
and grew out of Professor Rogers’ extensive practical experience 


[ the First Service Area, about 6000 soldiers a week are 





1 One of a series of reviews of current economic literature affecting 
engineering, prepared by members of the Department of Economics and 
Social Science, Massachusetts Institute of Technology, at the request of 
the Management Division of The American Society of Mechanical 
Engineers. Opinions expressed are those of the reviewer. 

2**Counseling and Psychotherapy: Newer Concepts of Practice," 
by Carl R. Rogers, Houghton Mifflin Company, 1942, 445 + 16 pp., 
bibliography. 


and theoretical background. It provides a systematic frame- 
work for our understanding of newer counseling techniques and 
is amply illustrated by analyzed examples. The author shows 
why the older methods of ‘‘counseling’’ have fallen into dis- 
repute. For instance, the previously accepted methods of 
ordering and forbidding, exhortation, persuasion, and intel- 
lectualized interpretation fail to reach the heart of the matter 
Thus, the method of exhortation is described as an attempt to 
“create a temporary emotional upsurge and then trying to 
‘peg’ the individual at that high level of good intention."’ 
Unfortunately, experience teaches that pledges and promises 
seldom bring about real change and are usually followed by 
quick relapse. 

All these techniques have in common the erroneous assump- 
tions that: (1) The counselor knows best how to assess the 
values and choose the goals by which the adjustment situation 
is to be determined; (2) the counselor can himself work out 
common-sense techniques to bring the client most efficiently to 
the goals selected by the counselor. Both these assumptions 
imply a mechanical determinism and disregard the individual's 
central need, the development or recovery of powers to help 
himself. 

In modern counseling, ‘‘the individual and not the problem 
is the focus.’ The counselor's aim is not to solve any particu- 
lar problem but to help the individual become more self- 
reliant in coping with this and other difficulties. If he can gain 
enough integration to handle one problem by himself he will 
then be on the right track toward taking charge of his own life. 

The author gives a tentative list of criteria which indicate 
when counseling can successfully be used. All these apply 
to the problem of the returning exservicemen. He also gives 
an illuminating discussion of the basic aspects of a sound coun- 
seling relationship. He asks and answers such questions as: 

How should the counselor meet the problem of his own 
emotion involvement in the counseling relationship? 

Should he allow the counselee free expression of all his un- 
desirable feelings? 

What are advisable limits for the counselor to establish? 

To what extent should the counselor take responsibility 
for the problem and action of the counselee? 

One of the most important contributions of the book is a 
carefully annotated case study based on phonographic records 
of interviews. From this, the industrial counselor can check 
and improve his own techniques. It is by such study that the 
personnel man can prepare himself while there is yet time, ade- 
quately to meet the needs of psychological casualties who must 
be helped to make a satisfactory readjustment, if industrial 
leaders are to meet the responsibilities that are an integral part 
of their power and position in an industrial society. 


A training manual, ‘On-the-Job Instruction of Screw-Ma- 
chine Personnel,’ prepared by the National Screw Machine 
Products Association, presents easily understood instructional 
material in an originalmanner and covering all types of multiple- 
spindle automatics. In addition to functional machine opera- 
tion, the manual includes extensive data on grinding and setting 
tools and comprehensive ‘‘trouble’’ charts. The 14 Brown and 
Sharpe training pamphlets are also cross-indexed in the manual. 
It is a 107-page book, with oil-resistant cover and plastic ring 
binding. Copies may be purchased by writing to the Asso- 
ciation, 13210 Shaker Square, Cleveland 20, Ohio. 
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ECP.D. zn the WAR 


Eleventh Annual Meeting of the Engineers’ Council for Professional 
Development—Interest and Programs Keenly Alive 


\ ) J AR and postwar problems and their effects on engineer- 


ing education were the major topics discussed in com- 

mittee reports and at the dinner held in connection 
with the eleventh annual meeting of the Engineers’ Council for 
Professional Development, New York, N. Y., October 23, 
1943. 

The morning session of the Council was devoted to routine 
business of electing officers, appointment of committee mem- 
bers, adoption of the budget for 1943-1944, and the reports of 
committees, including the report of the chairman, Robert E. 
Doherty, president, Carnegie Institute of Technology, and 
president, Society for the Promotion of Engineering Education, 
who retired after three years of service as chairman of the 
Council. 


EVERETT S. LEE ELECTED CHAIRMAN 


The Council elected as its chairman for next year Everett S. 
Lee, of the General Engineering Laboratory, General Electric 
Company, Schenectady, N. Y.; as its vice-chairman, James W. 
Parker, past-president A.S.M.E., vice-president, The Detroit 
Edison Company, Detroit, Mich.; as its secretary, S. L. Tyler, 
secretary, American Institute of Chemical Engineers, New 
York, N. Y.; and as its assistant secretary, Robert L. Sackett, 
fellow A.S.M.E., dean-emeritus of engineering, Pennsylvania 
State College. 

Chairman of the four major committees of E.C.P.D. were 
elected as follows: 

Committee on Student Selection and Guidance, A. R. Culli- 
more, member A.S.M.E., president, Newark College of Engi- 
neering, Newark, N. J. 

Committee on Engineering Schools, D. B. Prentice, member 
A.S.M.E., president, Rose Polytechnic Institute, Terre Haute, 
Ind. 

Committee on Professional Training, John C. Arnell, mana- 
ger, Personnel Co-ordination Bureau, Consolidated Edison 
Company of New York, Inc., New York, N. Y. 

Committee on Professional Recognition, Chas. F. Scott, 
member A.S.M.E., emeritus professor of electrical engineering, 
Yale University. 

Announcement was made of the appointment, as one of the 
A.S.M.E. representatives on E.C.P.D., of Ralph L. Goetzen- 
berger, to replace A. R. Stevenson, Jr., whose term of office 
expires in 1943. Other A.S.M.E. representatives on. E.C.P.D. 
are James W. Parker and Robert L. Sackett. Mr. Goetzen- 
berger was also elected to serve on the executive committee of 
E.C.P.D. 


I CHAIRMAN DOHERTY’S REPORT 


In view of the fact that the principal features and recom- 
mendations of E.C.P.D. committees were summarized by 
Chairman Doherty, his report to the Council is presented in 
full, as follows: 

In my report! to the Council last year I urged that although 
the war would necessarily interfere with certain of its activi- 
ties, it should, nevertheless, take an aggressive position. 
There was every reason for pursuing actively those projects 
with which the war need not interfere and in which an inter- 
ruption of activity would involve destructive results in the 
long run. Moreover, the war brought new problems, espe- 





1 See Mecuanicat ENGINEERING, December, 1942, p. 894. 


cially in the field of the Committee on Engineering Schools but 
also in connection with the supply of professional engineering 
manpower, which seemed to require the Council's considera- 
tion. 

May I also remind you of two other matters of long-range 
policy, discussed in that report and approved by the Council, 
which the chairman had regarded as prerequisite to achieving 
the objectives outlined in the Charter. One was the cultiva- 
tion among the constituent bodies of an attitude of co-operation 
and an improved practical facility in taking joint action. 
There was, of course, no thought of joint action on matters out- 
side the scope of E.C.P.D., or even on untimely matters within 
that scope. Simply, learning how to co-operate in activities 
directed toward E.C.P.D. objectives would presumably make 
it easier to co-operate in others. If so, an advance would be 
made in professional development. The other purpose was an 
educational campaign. The objectives of E.C.P.D. could never 
be achieved if only the members cf the Council—or perhaps 
even only the members of the executive committee—knew 
what E.C.P.D. was and what it was trying todo. Individual 
engineers must know and be interested in these activities. 1 
can assure you that the officers of the Council and the chairmen 
of the committees have been active in carrying out these direc- 
tives that have been approved during the past two years. 


POINTS OF POLICY URGED 


Before commenting upon the work of the Council, I wish to 
urge three further points of policy. 

During my six years on the Council and three as chairman | 
have become keenly aware that if the Council is to endure and 
accomplish the purposes for which it was organized, certain 
principles must be recognized; otherwise the centrifugal forces 
that have broken other co-operative enterprises in the engi- 
neering profession might also break E.C.P.D. It early became 
clear that we must remove unnecessary internal pressures, 
which were largely centered upon misunderstandings and mat- 
ters of detail, and address the attention and energies of the 
Council to its constructive business. In the second place, it 
became clear also that a distorted conception of purpose must 
be cleared up. The Council’s business is defined with reason- 
able clarity in the charter and is represented by the four stand- 
ing committees. The growing tendency to regard the work of 
accrediting curricula as the primary and perhaps the only sig- 
nificant purpose was ill advised; the objectives represented by 
these four committees were all of them of great fundamental im- 
portance. And finally, and above all, it became clear that the 
Council should stick to its business and not yield to the pres- 
sures which are constantly arising for it to interest itself in 
matters outside, or at the fringe of, its purview. If the Council 
sticks to its purposes as now defined until it reasonably accom- 
plishes them, it will avoid disruptive pressures and will also, I 
hope, have demonstrated to the constituent bodies that they 
may with assurance delegate other activities to it if the future 
should bring new problems that require joint action of a char- 
acter which the Council could appropriately handle. That 
time is of course at some distance from us now. Here, then, are 
three points: We must remove unnecessary internal pressure, 
not permit purpose to become distorted, and stick to our busi- 
ness. In retiring from the chairmanship this year, I strongly 
commend these points to the Council's perennial consideration. 
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THE ‘‘FAIRMAN PLAN”’ 


Our work has gone forward. One result is improved ma- 
chinery for doing business. It has seemed clear that neither an 
educational campaign nor other activities that must be pursued 
‘tat the level of the individual’’ in order to be effective could be 
carried out without the establishment of new machinery or 
rather the supplying of new links between parts of existing 
machinery. During the past two years there has been con- 
tinued study of this problem and discussion of it from time to 
time in meetings of the Executive Committee. At the last 
Council meeting a plan drafted by J. F. Fairman, chairman of a 
special committee on this matter, had reached a stage where 
the Council approved it in principle and authorized him to 
seek approval of the boards of the constituent organizations. I 
am happy to report that this carefully constructed plan has 
been approved by the constituent organizations and thus the 
machinery is created for carrying forward our work at the level 
of the individual engineer and engineering student. On behalf of 
the Council I express deep appreciation of the constructive 
work which Mr. Fairman has done. 


CONSULTATIVE COMMITTEE OF W.M.C. 


The Council has concerned itself indirectly with the problem 
of professional engineering manpower in the war effort. Since 
E.C.P.D. itself was not, by its Charter, in position to deal 
effectively with this urgent problem without elaborate proce- 
dures of approval, the Chairman approached it in a way to 
obtain prompt action, to keep the Council's interest, but not 
to involve its direct responsibility. Last year I reported upon 
the establishment, under the initiative of the officers of E.C.P.D. 
and after consultation with the secretaries of engineering 
bodies concerned, of the Consultative Committee on Engineer- 
ing of the then Division of Professional and Technical Employ- 
ment and Training of the War Manpower Commission, of 
which President E. C. Elliott was head. This committee was 
to be a body to which President Elliott’s division could turn 
for counsel in connection with problems of engineering man- 
power in the war effort, or which could, on its own initiative 
submit recommendations on behalf of the engineering profes- 
sion. The committee proceeded promptly to deal with Presi- 
dent Elliott, whose purview at that time encompassed sub- 
stantially all matters of engineering manpower in the war 
effort, and with whom the committee’s recommendations had 
great weight. Then, before significant results were accompli- 
shed, unfortunate changes occurred in the War Manpower Com- 
mission. After “‘Employment’’ was taken out of the division 
referred to and later after the resignation of President Elliott 
and also in view of the fact that the several engineering socie- 
ties were independently sending recommendations to govern- 
ment agencies concerning professional engineering manpower, 
it was clear to the Consultative Committee that its status was 
confused and ineffective and that a clarification should be 
sought if the committee was to continue. The committee took 
action to this end on May 18, 1943, and requested on the one 
side that the boards of the engineering societies concerned 
authorize the committee to make recommendations in their 
behalf with the understanding that no recommendation would 
be made that did not have the unanimous approval of the 
societies concerned; and on the other side, that the War Man- 
power Commission change the status of the committee so that 
it would report not to a division or bureau representing only 
one phase of the general problem of engineering manpower in 
the war effort, but to an office whose purview would encompass 
any matters about which the committee was likely to have a 
recommendation. At long last I am now in position to report 
that on the engineering side the proposal has been approved by 
the boards of the A.I.E.E., A.S.M.E., A.I.M.E., A.I.Ch.E., 
I.R.E., and S.P.E.E. The A.S.C.E. and S.A.E. have not ap- 
proved. On the side of the War Manpower Commission I am 
pleased to report that I received only this week a letter notify- 
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ing me informally that agreement had been reached as to the 
status of the Consultative Committee on Engineering and that 
it would report to the chairman of the W.M.C. Committee on 
Professional and Technical Personnel and Service (a committee 
to co-ordinate the work of the several agencies within the 
W.M.C. in connection with these matters); also that I would 
receive formal notification within a few days from the Office of 
the Executive Director of the W.M.C. Thus the machinery is 
established for effective communication of counsel from the 
engineering profession to the War Manpower Commission in 
connection with problems of professional engineering man- 
power in the war effort. 


WORK ON STUDENT SELECTION TESTS 


Another important development is the tripartite plan in- 
volving the Society for the Promotion of Engineering Educa- 
tion and the Carnegie Foundation for the Advancement of 
Teaching in connection with selective tests. In an earlier re- 
port I suggested that student selection is one of the most im- 
portant of the Council’s problems, as indeed it is also of the 
engineering colleges, and that the maximum possible encour- 
agement should be given to the work of our Committee on 
Student Selection and Guidance, for which Dean Sackett over 
many years and without adequate financial resources laid the 
foundation. You will recall that the Council last year allo- 
cated $2692.18 to the work of that committee. The tripartite 
plan involves a financial arrangement in which the Carnegie 
Foundation will pay $15,000, the E.C.P.D. $3000, and the 
S.P.E.E. a small contribution (in addition to its annual $500 
appropriation to E.C.P.D.) as may later appear necessary and 
be approved by the S.P.E.E. It is the hope of the chairman of 
the Council and the chairman of the Committee on Student 
Selection and Guidance that the Council will see fit to include 
in the budget for 1943-1944 at least an amount equal to the dif- 
ference between the $2,692.18 and the total commitment of 
$3000. Otherwise these chairmen will be obliged to join the 
sponsors and thus have a ‘‘quinpartite’’ plan! So much for the 
finances. Although President Cullimore, now chairman of the 
committee, will outline the work in detail, I would at least 
say that the work includes the design of tests to determine the 
probability that a prospective student will satisfactorily com- 
plete an engineering curriculum, and a plan to determine the 
validity of such tests at certain representative institutions. 
The officers of the Council are gratified at the progress of this 
work and regard it as one of the most constructive enterprises 
which the Council has engaged upon. And the co-ordinated 
effort with these other two agencies assures a sympathetic in- 
terest on the part of engineering educators, and reliability and 
professional recognition of the tests themselves. 


MANUAL FOR JUNIOR ENGINEERS 


Another project which the Council definitely authorized last 
year, including the approval of an initial appropriation of 
$2200, was the ‘‘Manual for Junior Engineers’’ planned by the 
Committee on Professional Training, of which Everett S. Lee 
is chairman. It has been most gratifying to see this work go 
forward with enthusiasm and thoroughness in spite of the 
handicaps that war pressures have interposed. Mr. Lee's 
report outlines progress in detail. 


COMMITTEE ON ENGINEERING SCHOOLS 


I have already referred to the wartime problems in the field 
of the Committee on Engineering Schools, of which President 
Donald B. Prentice is chairman. I am sure you will heartily 
approve the stand which this committee has taken with respect 
to the maintenance of standards in admission, graduation, and 
teaching; and also the vigorous way in which it has moved 
ahead in its study of the problem of the technical institute 
under the subcommittee leadership of Dean H. P. Hammond. 
The chairman’s report also indicates in a very modest manner 





a= of th ft oA 


QO wm @ = we ee 


> 


¢ 


ch 
Pr 
ple 


oe 


i ee ee 


, al 
' 


ist 
he 


he 
nS. 
lis 
ses 


in- 


nd 


ast 

of 
the 
Lee 


the 


=e's 


ield 
lent 
tily 
ect 
and 
ved 
rute 
ynd. 


ner 





DecemBeErR, 1943 


the assistance which the machinery and some of the personnel 
of his committee have rendered to the Armed Forces. 


PROFESSIONAL RECOGNITION 


The Committee on Professional Recognition has followed 
with unremitting energy its policy to continue an educational 
campaign among the new generation of engineers that would 
lead ultimately toward the end of ‘‘greater solidarity of the 
profession.’’ I dare say that there are few young engineers and 
engineering students on whom the force of Professor Scott's 
crusade has not had an effect. His committee is carrying out 
its purpose largely by the distribution of appropriate articles, 
such as Dr. Wickenden's ‘‘Second Mile,’’ and now plans are 
being framed jointly between the E.C.P.D. Committee on Pro- 
fessional Recognition and the $.P.E.E. Committee on Personal 
Development, of which Dean Ivan C. Crawford is chairman, 
to give even greater emphasis to the enterprise. 


COMMITTEE ON INFORMATION 


The Committee on Information under the chairmanship of 
Edward H. Robie has been most helpful during the year in con- 
nection with difficult questions in which the experience of the 
members of this committee places them in position to judge 
wisely. It is my opinion that the experience and talents repre- 
sented on this committee have not been as fully utilized as 
might be in the best interests of the Council. And I therefore 
recommend an increasing interest in the help they are in posi- 
tion to give the Council without, I think, undue additional 
burdens on the committee members. 


PRINCIPLES OF ENGINEERING ETHICS 


And finally, I come to the Committee on the Principles of 
Engineering Ethics. I need not remind you that Professor 
Jackson and his committee have had a most difficult assign- 
ment, and I am sure that although a final report has not yet 
emerged which could receive the approval of all the constituent 
bodies, the committee’s work has come a long way toward 
clarifying the issues involved, and I confidently hope that 
further consideration by the committee and by the constituent 
members of the Council will in due course bring the results we 
have long wished for, namely, a set of principles of engineering 
ethics that is acceptable to the profession as a whole. 


THE ENGINEERING FOUNDATION'S AID 


The extensive work of the Council which I have outlined 
was made possible in a large measure by the very substantial 
appropriation of The Engineering Foundation, and I wish to 
express herethe Council's warm appreciation of the Foundation’s 
confidence and interest and to say that it is our hope that the 
results being accomplished by our several committees will 
afford the Foundation satisfaction and give it good reason for 
continued support of the work. 

In this, my final report as chairman, I wish to say that it has 
given me great satisfaction to work with my colleagues toward 
the important end of strengthening the Council's position. I 
hope that it is stronger both financially and structurally and 
that its purposes are better understood. And I take this occa- 
sion to record my appreciation of the support which the con- 
stituent bodies have given the Council and of the enthusiastic 
way in which the several committees have gone forward with 
their work. 


Il THE COMMITTEE REPORTS 


In the reports of E.C.P.D. Committees submitted by their 
chairmen or other representatives, a few points, not covered in 
President Doherty's report, are worthy of mention. The com- 
plete texts of these reports will be published and distributed by 
E.C.P.D. some time in the near future. 
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STUDENT SELECTION AND GUIDANCE 


In reporting for the Committe on Student Selection and 
Guidance, its chairman, Allan R. Cullimore, member A.S.M.E. 
and president of the Newark College of Engineering, Newark, 
N. J., said that the committee had continued the work carried 
on for the past ten years under the chairmanship of Robert L. 
Sackett, fellow A.S.M.E. There were two principal phases of 
this work, he said, first the counseling of high-school students, 
which had been carried on with great success in the metropoli- 
tan area with the fullest co-operation of the Board of Education 
of the City of New York; and second, the study of educational 
measurements, mentioned by President Doherty, in which the 
Carnegie Institute for the Advancement of Teaching was co- 
operating, not only by giving financial aid but by making 
available the services of a member of their staff, Dr. Kenneth 
Vaughn. 


WAR CONDITIONS IN THE SCHOOLS 


D. B. Prentice, member A.S.M.E., chairman of the Com- 
mittee on Engineering Schools, which, for several years, has 
successfully accomplished the task of accrediting engineering 
curricula, said that the committee’s work in this area had 
naturally been greatly curtailed as a result of war conditions. 

‘The Committee on Engineering Schools,”’ he said, “‘is fully 
aware of the problems confronting technological schools now 
and the difficulties to be faced in the postwar years. It is tak- 
ing every precaution it believes feasible to help engineering 
colleges co maintain and protect scholastic standards. By 
correspondence it advises with many engineering-college ad- 
ministrators in regard to proposed emergency measures necessi- 
tated by the war. 

“It is co-operating with other committees of E.C.P.D. and 
elsewhere, whenever it can be of assistance in promoting 
efforts of importance to engineering schools and students. 

‘*At least five of its members are spending full or part time in 
Washington in special wartime service for the government. 

‘And finally, its subcommittee on Technical Institutes, in 
spite of personal war responsibilities, is studying with special 
care the whole field of technical training and in due course will 
present a comprehensive report.”’ 

President Prentice also announced that the committee con- 
sidered the Navy’s full eight-term specialized curriculum as 
meeting the requirements for an engineering degree. 


PROFESSIONAL TRAINING 


Amplifying what Chairman Doherty had said about the 
Committee on Professional Training, Everett S. Lee, chairman, 
announced that W. A. Wickenden, member A.S.M.E., and 
president, Case School of Applied Science, had agreed to write 
the text of the proposed *‘Manual for Junior Engineers."’ 

The junior reading list, prepared several years ago by the 
committee, was to be revised, he said. 


PROFESSIONAL RECOGNITION 


C. F. Scott, for the Committee on Professional Recognition, 
placed great stress on the opportunities facing teachers of engi- 
neering students to arouse in them professional consciousness 
and announced that steps were being taken by President 
Doherty, by the committee itself, and by S.P.E.E. to urge 
teachers to make the most of these opportunities. He paid 
tribute to the late Conrad N. Lauer, past-president A.S.M.E., 
for what he had done in laying the groundwork for E.C.P.D. 
He also outlined many suggestions of ways of assisting further- 
ance of the Fairman plan, ‘‘How to Help.” 


ENGINEERING ETHICS 


D. C. Jackson, fellow A.S.M.E., chairman of the Committee 
on Engineering Ethics, amplified what Chairman Doherty had 
reported on the work of his committee and the status of the 
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“Canons of Ethics.’ He also presented a statement, ‘‘Faith of 
the Engineer,’’ which was not to be considered as an oath or 
specification but a means of stimulation and encouragement. 
This statement was approved by the Council without implica- 
tions as to its use. The statement, originally prepared by 
A. B. Parsons, secretary, American Institute of Mining and 
Metallurgical Engineers and slightly modified by the com- 
mittee, follows: 


FAITH OF THE ENGINEER 


‘I am an Engineer. In my profession I take deep pride, but 
without vain glory; to it I owe solemn obligations that I am 
eager to fulfill. 

“As an Engineer, I will participate in none but honest enter- 
prise. To him that has engaged my services, as employer or 
client, I will give the utmost of performance and fidelity. 

‘*When needed, my skill and knowledge shall be given with- 
out reservation for the public good. From special capacity 
springs the obligation to use it well in the service of humanity; 
and I accept the challenge that this implies. 

‘Jealous of the high repute of my calling, I will strive to 
protect the interests and the good name of any engineer that I 
know to be deserving; but I will not shrink, should duty 
dictate, from disclosing the truth regarding anyone that, by 
unscrupulous act, has shown himself unworthy of the profes- 
sion. 

“Since the Age of Stone, human progress has been conditioned 
by the genius of my professional forebears. By them have been 
rendered usable to mankind Nature's vast resources of material 
and energy. By them have been vitalized and turned to prac- 
tical account the principles of science and the revelations of 
technology. Except for this heritage of accumulated experi- 
ence, my efforts would be feeble. I dedicate myself to the dis- 

_semination of engineering knowledge, and, especially, to the 
instruction of younger members of my profession in all its arts 
and traditions. 

“To my fellows I pledge, in the same full measure I ask of 
them, integrity and fair-dealing, tolerance and respect, and de- 
votion to the standards and the dignity of our profession; with 
the consciousness, always, that our special expertness carries 
with it the obligation to serve the public and humanity with 
complete sincerity.” 


FAIRMAN PLAN 


J. F. Fairman, assistant vice-president, Consolidated Edison 
Company of New York, Inc., author of the Fairman plan 
referred to by Chairman Doherty, reported that the plan had 
been developed to a point where the text of a pamphlet, “Will 
You Help?’’ mentioned by Professor Scott, was ready to be 
printed. The pamphlet describes ‘‘an opportunity and a plan 
for local chapters, sections, and branches of the eight partici- 
pating bodies’’ of E.C.P.D., ‘‘and other local engineering or- 
ganizations and interested groups,’’ to assist in practical co- 
operation for the furtherance of the objectives of E.C.P.D. 


THE UNION QUESTION 


Not mentioned by Chairman Doherty was the report of a 
special Committee on Unionism for Engineers (the name of the 
committee has been changed to Committee on Employment 
Conditions for Engineers), appointed in March, 1943, with 
V. T. Boughton, of the Engineering News-Record, as its chairman. 
Mr.Boughton explained that he was making no formal report, 
as the committee had held no meetings. He called attention to 
the activities of the American Society of Civil Engineers in 
assisting its members in cases where professional engineers were 
being grouped, for purposes of collective bargaining, with 
union members of the subprofessional level. Attention was 
directed to the July and August issues of Civil Engineering for 
more detailed description of these activities. 

There was reason to believe, he said, that the right of pro- 
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fessional engineers to be recognized as a separate bargaining 
group in completely unionized industries would ultimately be 
recognized by the War Labor Board. To this end, he added, 
the American Society of Civil Engineers had enlarged its secre- 
tarial staff and was taking steps whereby the constitutions of its 
local sections could be amended to permit these sections to set 
up collective-bargaining groups. 


REPORTS OF REPRESENTATIVES OF CONSTITUENT BODIES 


After a luncheon, which was served at the Engineers’ Club, 
the Council reassembled to listen to reports of the representa- 
tives of its constituent bodies. Space will not permit even a 
brief résumé of these reports which will be published later by 
E.C.P.D. They indicated that the war and preoccupation with 
its many obligations had not diminished interest of these 
bodies in the objective and program of E.C.P.D. 


Ill THE ANNUAL DINNER 


In accordance with its custom the Engineers’ Council for 
Professional Development brought its 1943 Annual Meeting to 
a close with a dinner at the Engineers’ Club to which officers 
and members of the boards of the constituent bodies had been 
invited. The dinner afforded an opportunity for informal dis- 
cussion of E.C.P.D. plans and problems and for members of the 
boards of the constituent bodies to become acquainted with 
members of E.C.P.D. 


S. D. KIRKPATRICK TOASTMASTER 


The purposes of the dinner were excellently served by the 
manner in which Sidney D. Kirkpatrick, editor, Chemical and 
Metallurgical Engineering, presided in the capacity of toast- 
master. In opening the two hours of discussion which followed 
the dinner, Mr. Kirkpatrick distinguished himself by naming 
every one of the 70 persons present and saying a few words 
about each. After the applause which greeted this accomplish- 
ment had subsided, Mr. Kirkpatrick called upon Everett S. Lee, 
newly elected chairman of E.C.P.D. 


E. 8S. LEE EXPRESSES PRIDE IN E.C.P.D. ACCOMPLISHMENTS 


Mr Lee said that he had formed an early connection with 
E.C.P.D. when he had served on it as a representative of the 
American Institute of Electrical Engineers. From his years of 
contact with the Council he had become proud of its accom- 
plishments. He was confident that E.C.P.D. would perform 
any service demanded of it. It would work out by engineering 
methods the problems that would be presented to it. 

He had debated about accepting the honor of becoming 
chairman of E.C.P.D. because of the pressure of his work. He 
realized, however, that everyone was busy and that he could 
call on every member of E.C.P.D. to help him. 

There was much to be done by E.C.P.D. and all of it was 
interesting, Mr. Lee said. In his opinion, putting the Fairman 
plan into execution was the next task. The plan afforded op- 
portunities for carrying out the objectives of E.C.P.D. in 
the engineering field itself. Ideas would be absorbed from this 
engineering atmosphere of local sections just as the leaves of a 
tree absorb life-giving qualities from the air. With the work- 
ing out of the plan to bring E.C.P.D. closer to the engineers 
in the field, the work of the Council would continue and should 
go even beyond any goals that had been visualized. 


BEAUBIEN INTRODUCED 


In response to an introduction by Mr. Kirkpatrick, de 
Gaspé Beaubien, president-elect of The Engineering Institute 
of Canada, said that he considered it a great courtesy to be 
invited to the meeting of E.C.P.D. for the purpose of being 
educated concerning it. He considered particularly useful the 
wonderful lesson in chairmanship which Mr. Kirkpatrick had 
demonstrated by naming all of the seventy persons present. He 
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would, he promised, tell something about the success Canada 
had had in engineering education when he returned next year. 


E. 8. BURDELL TALKS ON POSTWAR EDUCATION 


Discussion of postwar problems of engineering education was 
opened by Edwin Sharp Burdell, director, Cooper Union for 
Advancement of Science and Art, New York, N. Y., who had 
been chosen for this task. Mr. Burdell recalled that one of 
his earliest appearances in New York had been at the 1939 
annual dinner of E.C.P.D.? It was his present function, he 
said, to stimulate discussion, hence he would throw out some 
ideas without attempting to develop them. 


TWO BASIC ASSUMPTIONS 


He would start, he said, with certain basic assumptions. 

First, we should find ourselves in the postwar world with 
prewar engineering schools, and not with perfected and ideal 
institutions. It would be out of the question to throw away 
what we had and start from scratch. Hence in the postwar 
world, we would start with a college, a faculty, a group of 
curricula, and a complexity of conditions. It would be necessary 
to make such an organization into what we would want 
it to be. 

Next, Dr. Burdell said, he would base his discussion on the 
1940 S.P.E.E. Report on Aims and Scope of Engineering Curric- 
ula.* This report, he asserted, had been studied by everyone 
interested in education and had laid the basis of a sound educa- 
tion. The report would also be the basis of his own discussion. 
It recognized two stems in engineering education; the scientific- 
technological and the humanistic-social. Both of these stems, 
he said, should receive support. 


STILL A FOUR-YEAR COURSE 


It was Dr. Burdell’s personal opinion that engineering educa- 
tion after the war would still be limited to four years, within 
which time a good fundamental engineering training could be 
given. Some specialties would be taught as graduate subjects, 
but much work on the graduate level would have to be given 
in the industries. For example, advanced work in the field of 
aeronautics would have to be carried on in industry because 
certain necessary equipment, such as large wind tunnels, would 
not be found in most engineering colleges. 

There would be a shifting of graduate responsibilities in the 
postwar period which would limit undergraduate studies to 
the fundamental sciences. Would industry ‘‘go along’’ with 
this new arrangement? In his opinion, it would. He had 
asked many industrialists this question. They had expressed 
alarm at the prospect of a postwar shortage of engineering 
graduates. One means of making up this shortage would be 
the granting of industrial leaves of absence to selected em- 
ployers who would thus be given an opportunity to study in 
the universities for their master and doctor degrees. 


DROP ACCELERATED CURRICULA AS SOON AS POSSIBLE 


In so far as the accelerated programs which the engineering 
schools had been forced to adopt because of war conditions 
were concerned, it was Dr. Burdell’s opinion that they be 
abandoned as soon as possible. (Applause.) It was not prac- 
ticable, he said, to teach or to learn the year round; it was 
impossible with a twelve-month schedule for engineering 
teachers to acquire new teaching data and stimuli or for students 
to assimilate to good advantage what was taught them. On 
the other hand, engineering educational opportunities would 
be available the year round so that the student would be able 
to select the semester that would be most convenient for 
him to attend. Rest, recreation, and opportunities in the field 





? See MecHANIcaL ENGINEERING, December, 1939, p. 911. 
3 Published under the title, ‘‘Whither Engineering Education?” 
Mecnanicat ENGINEERING, October , 1940, pp. 727-730. 
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would have to be made available to teachers, and this would 
demand more staff and extra staff. It would also be necessary 
to provide engineering students with opportunities for em- 
ployment so that they would be able to meet the expenses of 
their education and acquire some practical experience. Under 
these new conditions the summer term would be as meaningful 
as any of the others. 


INDUSTRY MUST HELP 


In connection with the relation of the undergraduate pro- 
gram to industry, Dr. Burdell said that industry could be more 
helpful if it would specify the kind of a product it wished to 
employ. Industry had always been willing to tell what was 
wrong with engineering education but not how it expected to 
get the desired product. For example, there were plants which 
employed only one or a very few engineers. What did 
such plants want in the way of the educationof these men? Many 
plants wanted engineers with administrative ability, but ad- 
ministrative ability could not be taught to undergraduates. 
If an industry were to employ engineering graduates, look 
them over, find out what could be done with them, and then 
send them back to the schools for intensive training, better 
results would be secured. As an example of this procedure Dr. 
Burdell cited the Sloan Foundation’s arrangement with the 
Massachusetts Institute of Technology. Adoption of this pro- 
cedure would, he thought, make it possible for the engineering 
schools to develop administrative ability. It was the function 
of engineering education to set up standards and traits, check 
these with industry, and work up some plan to the advantage 
of each. 


UNDERGRADUATE CURRICULA 


Dr. Burdell urged consideration of a plan evolved at Cooper 
Union for getting away from thinking of engineering curricula 
in terms of the conventional freshman, sophomore, junior, and 
senior years and rearranging them in a more natural sequence of 
‘“blocks’’; first, training in the basic sciences; second, the 
principles of engineering; and third, advanced technology. 
(Through each block would run the two fundamental stems of 
scientific and humanistic studies.) Between each block the 
student would be subjected to ‘‘achievement’’ tests by means of 
which would be discovered what he had learned in problem 
solving, and not how much textbook knowledge he had re- 
tained in which one section of studies was unrelated to others. 
The method, he said, was already applied to students who 
came up for master and doctor degrees and it could be ex- 
tended to the undergraduate level. Thus the student would be 
expected to be able to relate what he had learned in one course 
with the subject matter of the entire curriculum. This point of 
view, he said, was being taken at Cooper Union. 


TEACHING 


As to teaching in the postwar engineering school, Dr. Burdell 
said that the Army and Navy, faced with the necessity for 
rapid instruction, had used visual aids with marked success. 
Can such techniques be used in engineering instruction?heasked. 
He also suggested the setting up of teacher-training centers ‘‘to 
teach teachers to teach.”’ 


TECHNICAL INSTITUTES 


The technical institute, said Dr. Burdell, had been, with a 
few exceptions, the ‘‘poor relation’’ of engineering education, 
and had labored in this inferior position. The technical insti- 
tute, however, had an important function to perform. Engi- 
neering education looked to the technical institute to relieve it 
of material that was not at the college level. It should be pos- 
sible for able men to transfer from the technical institute to the 
engineering college. One condition which held back the de- 
velopment of technical institutes was the competition faced by 
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their graduates upon entering industry with engineering- 
college graduates who accepted positions at too low a pro- 
fessional level. 


CO-OPERATIVE COURSES 


Dr. Burdell cited Stevens Institute of Technology and North- 
western University as examples of engineering colleges that 
were making good use of co-operative education. The scheme 
deserved open-minded investigation, he said. Not every school 
could successfully adopt this method of teaching because of its 
location with respect to industry. Too often co-operative 
education had been looked upon as an easy means of securing 
more students. Relationships between the schools and the 
industries into which students had been placed had been, too 
frequently, entirely fortuitous. Careful integration was called 
for. It was an obligation of the school to counsel the student 
so that he would get into a job that had something to do with 
the subjects he was studying. In other words, it was important 
that the industrial background be such as to warrant the bene- 
fits of an engineering education. 

Co-operative education, in Dr. Burdell’s opinion, would 
adapt itself to commercial schools and to liberal-arts colleges. 
Liberal-arts colleges should be thinking of their educational 
programs in terms of the employment of their graduates. Above 
all, co-operative education should develop well-rounded men 
and not turn out technical robots. 


R. E, DOHERTY STRESSES EDUCATION FOR UNDERSTANDING 


After Dr. Burdeli had completed his extemporaneous address, 
Mr. Kirkpatrick called upon R. E. Doherty to open a discussion 
of some of the topics which had been mentioned. 

Dr. Doherty said that he had entered engineering education 
from industry imbued with the missionary spirit. He wanted 
engineering students to have an opportunity to become well- 
educated men and to consummate that education in an under- 
standing of the world in which they lived and their responsi- 
bilities in it. 

There had always been a sense of apology in talking about 
the responsibility of citizenship in the past, but the war, its 
causes, and the situation in which the United States had found 
itself had made apology unnecessary. The nation had been 
unprepared to understand what the war was about, and it had 
become obvious that it was necessary to understand the philoso- 
phy underlying the issues which faced us. His plea to those 
who had responsibilities toward or influence with engineering 
students was that they support efforts at education for under- 
standing. 


The report of the S.P.E.E. Committee on Aims and Scope of 
Engineering Curricula, mentioned by Dr. Burdell, was, in his 
opinion, the first philosophy of engineering education which 
assumed that it was important for students to have an under- 
standing of the world in which they lived. From that report 
he then read the following excerpts relating to the humanistic- 
social stem of engineering education. 


The humanistic-social studies should be directed toward: 

1 Understanding of the evolution of the social organization within 
which we live of the influence of science and engineering on its de- 
velopment. 

2 Ability to recognize and to make a critical analysis of a problem 
involving social and economic elements, to arrive at an intelligent 
opinion about it, and to read with discrimination and purpose toward 
these ends. 

3 Ability to organize thoughts logically and to express them lucidly 
and convincingly both in oral and written English. 

4 Acquaintance with some of the great masterpieces of literature and 
an understanding of their setting in and influence upon civilization. 

5 Development of moral, ethical, and social concepts essential to a 
satisfying personal philosophy, to a career consistent with the public 
welfare, and to a sound professional attitude. 

6 Attainment of an interest and pleasure in these pursuits and thus 
of an inspiration to continued study. 


MECHANICAL ENGINEERING 


SWAIN URGES PRACTICAL WORK 


P. W. Swain, editor of Power, stressed the need for practical 
work by engineering students during the summer. He said that 
some one had suggested the study of history for engineering 
students. In his opinion the study of history, to be of value, 
should enable a man to estimate in advance whether a course of 
action would be wise or foolish. If engineering students liked 
humanistic courses they would ‘‘go over;”’ the success would 
depend on the teacher. 


DR. VAUGHN ON APTITUDE TESTS 


At Mr. Kirkpatrick’s request, President Cullimore intro- 
duced Dr. Kenneth Vaughn, of the Carnegie Foundation for the 
Advancement of Teaching, who was assisting the Committee 
on Student Selection and Guidance in its study of aptitude tests. 
He paid high tribute to E.C.P.D. because it knew what it 
wanted to do and had a program. Carnegie Institute for the 
Advancement of Teaching had considered the E.C.P.D. project 
brought to them by President Doherty as being worthy of sup- 
port and had been contributing to it money and personnel. 


PLANK SEES LACK OF MINING ENGINEERS 


If the war were to last another year, said Prof. William B. 
Plank, head, department of mining engineering and metallurgy, 
Lafayette College, Easton, Pa., there would be practically no 
schools in mining engineering and chemical engineering because 
thesesubjectshad not been included inthe Army and Navy specia]- 
ized training program. Instructors were being used in teaching 
other subjects or had been scattered in war work or the armed 
forces. On the other hand, there was a great demand for min- 
ing and metallurgical engineers. As to postwar considerations, 
it was his opinion that not many engineering students whose 
educational programs had been interrupted by the war would 
want to return to school. Many mining engineers would find 
Opportunities in other countries. If the industries of the nation 
were counting on getting mining engineers at their own price 
after the war, or the schools a flood of young engineers to com- 
plete their mining-engineering education, they would, in his 
opinion, be doomed to disappointment. Even if an increased 
enrollment in the high schools should provide large numbers 
of potential students it would be found that by the time these 
men completed their education the same opportunities would 
not exist as would exist just after the war. This hiatus in the 
supply of mining and chemical engineering students should be 
of concern to the engineering societies; and the A.I.M.E., for 
one, had appointed a committee to study the situation. 

Charles F. Scott said that it was one of the National Council 
of State Boards of Engineering Examiners’ problems to examine 
prospective engineers desiring to enter the engineering pro- 
fession. He thought Dr. Vaughn's methods could be applied. 


CREESE AND ESHBACH ADVOCATE CO-OPERATIVE PLAN 


James Creese, vice-president of Stevens Institute of Tech- 
nology, and Ovid Eshbach, dean of engineering, Northwestern 
University, elaborated on the theme of co-operative education 
and pointed out how it might be made a powerful and useful 
factor in engineering education. Dean Eshbach said that the 
cooperative plan was not an alternative method ofeducation. It 
was not a means whereby a student could earn his way through 
college. It was not a plan to finance an engineering school. It 
was not a plan for underprivileged boys. It was a plan for 
rapidly maturing engineering students. It was not correlation 
in a restrictive sense but a correlation of objectives in school 
with the problems a young man would meet in industry. It 
taught students, inadequately prepared to solve problems, how 
to arrive at their solutions. Industry wanted the co-operative 
plan, he said, and would be asking for it as a means of finding 
young men with a good fundamental education suited to the 
needs of their research organizations.—G. A. S. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 





The God of the Machine 


Tue Gop or tHe Macuine. By Isabel Paterson. 
G. P. Putnam’s Sons, New York, N. Y., 
1943. Cloth, 51/2 X 81/4 in., 292 pp., $2.75. 


REVIEWED By Purr L. Atcer! 


HIS book is truly a history of the 

world, a treatise on government, and 
a plea for human freedom, compressed 
into less than 300 pages. 

Adam Smith first showed that the 
wealth of nations comes from free enter- 
prise production, paving the way for the 
free trade that made the British Empire 
great. Henry Thomas Buckle in his 
“History of Civilization in England’ 
first showed that the decadence of nations 
is directly caused by restrictions of indi- 
vidual freedoms, as Spain was ruined by 
the Inquisition and France by Louis 
XIV. Walter Lippmann in ‘‘The Good 
Society’’ showed the necessity of the free 
market as a condition of peace, and war 
as the inevitable outcome of the totali- 
tariansystem. Isabel Paterson now offers 
an explanation of why only free men, ina 
free economy, can create or maintain the 
“long circuit of energy flow’’ that civili- 
zation depends on. 

In common with the three earlier 
works, it gives historic facts, and draws 
conclusions from the data, leaving the 
reader free to seek another explanation if 
he will. It is their use of the engineering 
method of inductive reasoning that gives 
these books their distinctive value. The 
following summary is largely composed 
of excerpts from Mrs. Paterson’s book. 


* * * * * 


Mrs. Paterson's theme is the necessity 
for harmony between the character of 
government and the production order, or 
stage of economic development. The 
necessity for government arises with the 
extension of human relations over time 
and space. When a civilized man builds 
a house, the plans must be laid out and 
materials assembled over a considerable 
period, and paid for by savings involving 
exchange of labor with many other per- 
sons. He must, therefore, impose re- 
straints on himself for objectives distant 
in time and needing to be directed 
through space. He lives in the past and 
future as well as the present. His initia- 





1 Staff assistant to vice-president, in charge 
of engineering, General Electric Company, 
Schenectady, N. Y. Mem. A.S.M.E. 


tive will be wasted unless he also in- 
hibits himself; and, further, he must be 
able to count upon others who partici- 
pate in the exchange to observe like long- 
term inhibitions. Throughout the series 
of exchanges in the transfer of goods or 
money from one owner to another, a suc- 
cession of inhibitions must be main- 
tained; otherwise at some point the 
goods will be consumed and no return 
made. For a civilized economy, there 
must be an agency to witness long-term 
contracts, and see that they are fulfilled 
in the absence of either of the parties, or 
to enforce an agreed penalty in case of de- 
fault. The authority for this purpose is 
delegated to government. 

Turning now to the productive proc- 
esses by which civilization is sustained, 
it is clear that always and everywhere 
economic progress has come from the in- 
ventions, enterprise, labor, and savings 
of individuals. Original-minded, enter- 
prising men provide the voltage that gen- 
erates the production of goods and im- 
pels them through the channels of trade. 
As production increases in volume and 
diversity, a medium of exchange becomes 
necessary, and money becomes the means 
by which stored-up human energy is 
transferred from one place to another. 

Thus the economic process may be re- 
garded as an electric-power system, 
whose functioning depends on the main- 
tenance of free channels for flow of goods 
to users and the return of their money 
equivalent to producers. If the energy 
circuit is interrupted, the flow ceases and 
decay starts. If energy is tapped off 
through a leakage circuit, production 
pines for lack of nourishment. If a 
short-circuit occurs, energy is released 
into destructive channels, as expressed by 
war or revolution. 

These conceptions stem from the broad 
view of world history, which forms the 
background of Isabel Paterson’s book. 
The contest between Rome and Carthage 
is seen as a trade war, with Rome at 
every disadvantage from lack of sea 
power and absence of industrial develop- 
ment. But Carthage insisted on com- 
mercial domination in regions she con- 
trolled, and staked her existence on a 
policy of exclusion. With Gibraltar in 
her grip, no vessel might pass into the 
Atlantic but her own, in peace or war, 
under any conditions. For losing a cam- 
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paign, the Carthaginians crucified one of 
their admirals. When Scipio went into 
Africa, the Numidian auxiliaries went 
over to the Romans, and victory with 
them. 

In their expansive period, the Romans 
had no single chief executive, and even in 
lesser positions they inclined to duality 
in office. Political offices were restricted 
to fixed and short tenure, with rotation 
in office and interyals in which an office- 
seeker was not eligible for re-election. 
They maintained civil control of the 
army for hundreds of years. Men of ex- 
ceptional talent could rise from the ranks, 
and nothing was petrified into status. 

The Romans possessed from very early 
times the conception of jus, which is 
wider than that of positive law laid down 
by authority, and denotes an order mor- 
ally binding on the community. This 
idea of law, as an abstract concept, is not 
predicated by custom, leadership, or 
king; nor is it compatible with pure 
democracy. With all these, authority is 
arbitrary, being either given in the par- 
ticular custom, or lodged in persons by 
precedence, or assigned to a majority. 
The Romans affirmed a moral order in the 
universe. The ordinary man wished to 
live under Roman law. The victorious 
legions were a result and not a cause. 

But Caesar Augustus broke the patri- 
cians by proscription, put the army on a 
professional basis, paid off the plebs with 
a dole, and organized a bureaucracy 
which furnished places and perquisites 
for the upper and middle class. The 
latent opposition became negligible. The 
exactions of the bureaucracy increased, 
and the number of officials multiplied. 
More and more of the energy flow was di- 
verted from production into the political 
mechanism. In the later Roman empire, 
the bureaucrats took such a large cut, at 
length scarcely anything went through 
the complete energy circuit. The pro- 
ducers received less, became impover- 
ished, and consumed their own products 
instead of putting them into exchange. 
Taxes began to dry up, and the bureau- 
crats tried to sequestrate the energy at 
the source by a planned economy. 
Farmers were bound to the soil, workers 
to their benches, and no one could change 
his occupation or residence without per- 
mission. The currency was debased. 
Prices and wages were fixed, until at last 
there was nothing to sell and no work to 
be had. The-Vandals came in, following 
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the main trade routes, and there was 
nothing to stop them. 

As with Rome, the world accepted the 
British Empire because it opened world 
channels of energy for commerce. Though 
repressive (status) government was im- 
posed on Ireland with very bad results, on 
the whole England lived by her invisible 
exports of law and free trade. Practically 
speaking, while England ruled the seas, 
any man of any nation could go anywhere 
in safety, taking his goods and moncy 
with him. 

Summing up her analysis of the 
records, Mrs. Paterson says ‘“‘History 
within nations consists of the struggle of 
the individual against government; and 
between nations, of the free economy 
against the closed economy. These are 
two aspects of the same process.” 

In free enterprise, the jobs are spon- 
taneously created by the productive sys- 
tem. The person who wants work to be 
done hires directly the person who wants 
to work, each being free to seek the other, 
and each being interested personally in 
the benefit. Every want operates directly 
to stimulate a supply, every supply is a 
stimulus to discover a want. Through- 
out the longest series of exchanges, every 
person has a direct interest in getting the 
goods through, or producing them; so 
that there is an e.m.f. at each point in the 
long circuit of energy transmission. 

On the other hand, the officials who 
manage the collective are not inventors, 
nor do they profit from production. 
With governmental ownership of all 
property, the workers have no resources 
of their own to fall back on, and must fit 
into whatever groove the government 
provides. Thus, under the collectivist 
system, all energy flow is forced into a 
single channel, with no locally created 
voltages of self-interest to carry the flow 
along. 

For the exercise of intelligence on in- 
vention and discovery, a man must have 
surplus materials, time, and energy at his 
personal disposal, with freedom to choose 
whatever occupation he prefers. For the 
exercise of volition, and for interest to 
motivate the flow of energy in channels 
that will be maintained, every exchange 
of goods and labor must be made by free 
contract. If Thomas Edison or Henry 
Ford had been put to work digging 
ditches under duress, one could easily cal- 
culate their total energy output. Left to 
their own devices, as they were, it is im- 
possible to say how much energy they 
actually released into production. The 
money which accrued to them in profits 
gave them greater scope to experiment, 
and went back into production multi- 
plied exponentially. 

The organization of actions over time 
and space constitutes the science of engi- 
necring. The engineering problem then 
is to organize the long circuit of energy 
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flow for free men. The whole problem is 

solved by observing throughout the 

principle of contract. Contract is the 

principle of the true dynamic economy. 
* * * * * 


With the general analysis and the em- 
phasis on the necessity of freedom of con- 
tract as a condition of either peace or 
human progress, the reviewer is in entire 
accord. However, in the latter part of 
the book, especially, Mrs. Paterson is ex- 
tremely critical of many well-meaning 
persons and established institutions, on 
the basis of their restrictive or collec- 
tivist tendencies. She emphasizes over 
and over again the dead hand of govern- 
ment, with its powers of restriction and 
expropriation. With many of these 
critical and wellnigh despairing com- 
ments on the acts of government as we 
have known them, the reviewer dis- 
agrees. 

Mrs. Paterson cannot speak too highly 
of the United States Constitution, with 
its system of checks and balances. Noth- 
ing is more essential to the welfare of a 
nation, Mrs. Paterson says, than the 
countercheck on government by legiti- 
mate means. To quote her concluding 
paragraph: 

‘*Whoever is fortunate enough to be an 
American citizen came into the greatest 
inheritance man has ever enjoyed. He 
has had the benefit of every heroic and in- 
tellectual effort men have made for many 
thousands of years, realized at last. If 
Americans should now turn back, submit 
again to slavery, it would be a betrayal 
so base the human race might better 
perish. The opportunity is equally great 
to justify the faith which animated that 
long travail, and bequeathed them such 
a noble and happy heritage.”’ ‘ 


MECHANICAL ENGINEERING 


Books Received in Library 


TREATMENT Of ExpertmENTAL Data. By 
A. G. Worthing and J. Geffner. John Wiley 
& Sons, Inc., New York, N. Y., Chapman & 
Hall, London, England, 1943. Cloth, 6 x 
9'/2 in., 342 pp., illus., diagrams, charts, 
tables, $4.50. As an aid to scientists and 
engineers in presenting experimental data 
clearly and usefully, this book presents and 
discusses the following topics: rules for 
graphing, methods of smoothing and tabu- 
ating, a moderately extended treatment of 
precision indexes, the essentials of correla- 
tion, Fourier series and harmonic analysis 
as a means of representing data, and the use of 
determinants as a means of simplifying com- 
putations. 


Tennessee Vatiey Avuruority. By J. S. 
Ransmeier. Vanderbilt University Press. 
Nashville, Tenn., 1942. Cloth, 9 X 51/2 in., 
486 pp., diagrams, charts, tables, $3. The aim 
of this study is to contribute to clarification of 
the problem of cost allocation when river con- 
trol is undertaken for multiple purposes. The 
author studies the problem as presented by the 
Tennessee Valley Authority. The development 
of the program is presented, the various 
theories and problems of cost allocation are 
discussed critically, and the planning and pol- 
icy examined. 


Time Stupy ror Cost Controt. By P. Car- 
roll, Jr., foreword by C. D. Dyer, Jr. Second 
edition. McGraw-Hill Book Co., Inc., New 
York, N. Y., and London, England, 1943. 
Cloth, 91/2 X 6 in., 301 pp., illus., diagrams, 
charts, tables, $3. This k is heeaied for 
industrial engineers and executives interested 
in installing or improving a system of time 
study. It explains the application and advan- 
tages of time study based on predetermined 
standards, describes the establishment of a 
standards department, and outlines step by 
step a practical method of completing the time- 
study measurement and poten: of cost without 
rearranging the shop. 


(The) Tuzory anp Practice or Heat En- 
eines. By R. H. Grundy. Longmans, Green 
& Co., London, England, New York, N. Y., 
and Toronto, Canada, 1942. Cloth, 51/2 X 
9 in., 723 pp., illus., diagrams, charts, tables, 
$6.25. This textbook offers a course covering 
steam generators, reciprocating steam engines, 
steam turbines and internal-combustion engines 
in one volume. It is intended to cover the 
practical side of the subject and the accom- 
panying sheory to a stage from which an easy 
step may be made to more specialized books. 
The book is profusely illustrated with 
drawings, considerable attention is given to 
historical development, and the text is clear 
and readable. A good picture of modern 
practice, especially British, is provided. 


P PLANNING AND Post-War PLANNING— 
State Orcanizations, Membership Directory, 
September, 1943. American Society of Plan- 
ning Officials, Chicago 37, Ill. Paper 81/2 
X 11 in., 34 pp., manifold copy, $1. A direc- 
tory of these organizations, giving the names 
of officials and members, and office addresses. 
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HE Boiler Code Committee meets 
monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested to 


communicate with Committee Secretary, 
29 West 39th St., New York 18, N. Y. 

The procedure of the Committee in 
handling the cases is as follows: All in- 
quiries must be in written form before 
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they are accepted for consideration. 
Copies are then sent by the Secretary of 
Boiler Code Committee to all of its mem- 
bers. The interpretation, in the form 
of a reply, is prepared by the Committee 
and is passed upon at a regular meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
and then issued to the inquirer and pub- 
lished in MecHanicat ENGINEERING. 

Following is a record of the interpreta- 
tions formulated at the meeting of 
September 10, 1943. 


Case No. 1000 
CInterpretation of Par. M-11) 


Inquiry: Under present emergency con- 
ditions, it is very difficult, if not impos- 
sible, to secure washout plugs with non- 
ferrous threads for use in miniature boil- 
ers. In view of these conditions, may 
washout plugs with steel threads be sub- 
stituted? 


Reply: It is the opinion of the Com- 
mittee that washout plugs with steel 
threads may be used in miniature boilers 
until this Case is annulled or until such 
time as plugs with nonferrous threads are 
again readily obtainable for this service. 


Casz No. 1001 
CInterpretation of Par. P-112c) 


Inquiry: May the provisions of Par. 
P-112(c) requiring a backing ring for all 
pipe or tube single-welded circumferen- 
tial butt joints be suspended provided it 
can be demonstrated that complete pene- 
tration at the root of the joint can be 
obtained without a backing ring? 


Reply: It is the opinion of the Com- 
mittee that single-welded circumferential 
butt joints of pipe or tubes may be made 
without a backing ring provided: 


(1) The procedure and operator are 
qualified as required in Section IX of the 
Code without the use of a backing ring; 

(2) Complete penetration at the root 
of the weld is obtained and the depth of 
weld is not less than the minimum wall 
thickness at the abutting edges not in- 
cluding the required reinforcement. 


Casg No. 1002 
(Special Ruling) 


Inquiry: Par. U-13(e) of the Code 
authorizes, with certain limitations, the 
use of pipe in accordance with Specifica- 
tions S-18 and S-58 for the pressure parts 
of unfired pressure vessels. May spiral 
welded pipe made in accordance with 
A.S.T.M. Specifications A 139-42 be 
used instead of the above-named material? 

Reply: It is the opinion of the Com- 
mittee that material complying with 
A.S.T.M. Specifications A 139-42 may be 
used for pressure parts of unfired pressure 


vessels under Par. U-13(e) on the same 
basis as Specifications S-18 and S-58. 
The working stresses shall be the same 
as those provided for Specification S-58 
Grade A, in Table U-2!/2. 


Case No. 968 (Reopened) 


The text of this Case appeared in 
the June, 1943, issue of MrcHANICAL 
ENGINEERING for comment, and was 
approved by the Boiler Code Committee 
in that form. The complete Case appears 
on interpretation pages 91 to 94. 


Case No. 979 (Reopened) 
(Special Ruling) 


Inquiry: Due to the improvements in 
design, construction, and materials, may 
the design stresses for Pars. U-68 and U-69 
vessels and the joint efficiency in fusion- 
welded construction be increased from 
present Code requirements? 


Reply: It is the opinion of the Com- 
mittee that existing Code rules shall be 
complied with except as herein modified. 

The maximum allowable working pres- 
sure for welded or seamless unfired pres- 
sure vessels, and for tubes for use in such 
vessels, may be determined as follows: 


(A) With the exceptions stated below, 
the shells and heads of Par. U-68 vessels 
may be allowed a joint efficiency of 95 
per cent, and the shells and heads of Par. 
U-69 vessels a joint efficiency of 85 per 
cent, and may be designed by using the 
formulas in Pars. U-20(a) and (b), U-36, 
U-39, and U-59 with maximum design 
stresses given in Table U-2 multiplied by 
1.25, and to the calculated thickness for 
steam, water, and air vessels shall be 
added a corrosion allowance of one sixth 
of the calculated thickness, or 4/16 in., 
whichever is the smaller. Vessels in 
other corrosive services shall be provided 
with appropriate corrosion allowances. 
The following restrictions shall apply to 
all such vessels: 


(1) The weld reinforcements shall be 

removed flush with the surface of the 
plate for all Par. U-68 vessels. In all 
cases, for both Pars. U-68 and U-69 ves- 
sels, where edges of unequal thicknesses 
are abutted, the edge of the thicker plate 
shall be reduced by a taper of not less 
than 4 to 1. Other joint details shall 
conform with the requirements of Par. 
U-72. 
_ (2) Stresses due to hydrostatic head 
shall be taken into account in determin- 
ing the thickness to be used, also the 
total of other stresses due to loads such 
as the weight of the vessel, water, and 
distances between vessel supports, if 
these stresses increase the average stress 
over substantial sections of the shell or 
head by more than 10 per cent; 


(3) Large temperature differentials in 
heads or shells shall be avoided or the 
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effect reduced by shields or other suitable 
means; 


(4) For heads the increased design’ 
stresses as defined in this Case may be 
used only for flat heads and for hemi- 
spherical or ellipsoidal heads with pres- 
sure on the concave side; 

(5) The following parts shall be de- 
signed in accordance with the present 
rules of the Code and may be used with 
shells which are constructed in accordance 
with the rules of this Case: 


(4) Dished heads, other than hemi- 
spherical or ellipsoidal; 

(6) All unstayed dished heads with 
pressure on the convex side; 


(c) Ellipsoidal heads with flanged-in 
manholes; 


(d) All stays, braces, and parts requir- 
ing staying; 
(e) Flanges. 


(6) In determining the maximum size 
of an unreinforced opening under Par. 
U-59(a), the’ value of K to be used in 
connection with the chart in Fig. U-5 
shall be 1.1 times the value of K com- 
puted by the formula of that paragraph 
for the part of the shell that contains the 
opening. When computing K by the 
formula in Par. U-59(a), the pressure P 
shall be that for which the vessel is de- 
signed, S shall be 1.25 times the value 
from Table U-2, and ¢ shall be the actual 
full thickness of the shell at the location 
of the opening. Where K so computed is 
unity or greater, the maximum size of 
unreinforced opening shall be 2 in. 


(7) Par. U-68 vessels, and those Par. 
U-69 vessels that are required to be stress- 
relieved, constructed under these alter- 
nate rules, shall be stress-relieved in ac- 
cordance with Par. U-76, with the addi- 
tional provision that these vessels shall 
be allowed to cool slowly in a still atmos- 
phere to a temperature not exceeding 
600 F, 


(B) In the determination of thick- 
nesses for internal pressure of ferrous 
tubes and pipes, the design stresses in 
Tables U-2 and U-2!/2 may be multiplied 
by 1.25 for use in the formula in Par. 
U-20(c). 


(C) For the chrome-nickel materials 
covered by Case No. 897, the increased 
stresses and joint efficiencies are permitted 
up to a temperature not to exceed 900 F, 
but within the other temperature limita- 
tions of that Case. 


(D) Pars. U-68 and U-69 vessels con- 
structed in accordance with the require- 
ments of this Case and other applicable 
Code rules are considered safe and shall be 
stamped in accordance with Par. U-66, 
the Code symbol to be followed by the 
letter ‘‘A,’’ which also shall be shown on 
the manufacturer's data report. 




















A.S.M.LE. NEWS 


And Notes on Other Engineering Activities 





Seventh Annual Joint Fuels Conference of 
A.I.M.E. and A.S.M.E.—Record Meeting 
at Pittsburgh, Oct. 28-29’ 


HE seventh in an unbroken line of Annual 

Joint Fuel Conferences was held at the 
William Penn Hotel, Pittsburgh, Pa., October 
28 and 29, under the auspices of the Fuels 
Division of A.S.M.E. and the Coal Division 
of A.I.M.E. This was also the scene of the 
first of these conferences, held in 1937, and 
considerable interest attached to a comparison 
of the two meetings. The first conference was 
attended by about 250 members of the two 
societies, while this most recent one had a 
total attendance of 500. It was the concensus, 
expressed by the local chairman, T. E. Purcell, 
vice-president, A.S.M.E., that the initiators of 
this project, J. B. Morrow, president, Pitts- 
burgh Coal Company, and Tom Marsh, Iron 
Fireman Corporation, might well be proud of 
the growth of their idea. 

The papers presented at the meeting are 
generally concerned either with utilization 
problems or with fuel production. Depend- 
ing on the main emphasis they will be pub- 
lished either by the A.I.M.E. or the A.S.M.E. 
who co-operated in sponsoring the meeting. 
Four technical sessions, which occupied the 
mornings and afternoons of the two-day meet- 
ing, were marked by lively discussion and 
covered topics ranging from mine management 
to a war program, the use of coal-in-oil fuels, 
as investigated by the U. S. Bureau of Mines, 
and trends in a panel discussion on fuels, led 
by JulianE.Tobey. ‘ 


Coes and Gates Present 


The first session opened with an address of 
welcome by Harry M. Moses, president of 
the Frick Coal and Coke Company, which 
was acknowledged by Harold V. Coes, Presi- 
dent, A.S.M.E. It may be noted, incidently, 
that this marked the first time the Fuels Con- 
ference was attended by a president of the 
A.S.M.E. To make the occasion complete, 
the President-Elect of the Society, R. M. 
Gates, also attended. 


Hebley Tells of Australian Experiences 


Luncheon on Thursday was enlivened by an 
entertaining and instructive discussion of his 
experiences ‘‘Down Under"’ by H. F. Hebley, 
director of research of the Pittsburgh Coal 
Company and chairman of the A.S.M.E. Fuels 
Division. Mr. Hebley recently returned from 
a mission to Australia under the jurisdiction 
of the Board of Economic Warfare and the 
Petroleum Administrator for War. The visit 
was in the interest of oil production for the 





‘Report prepared by Martin A. Mayers, 
Elliott Company, Jeannette, Pa. Mem. 
A.S.M.E. 


war effort, and Mr. Hebley noted that ‘‘prac- 
tically every fourth car one sees in Sidney has 
a gas producer on the back.” 

The early evening saw a novelty at these 
meetings—a social hour sponsored by the 
local committee at the suggestion of J. B. 
Morrow. The occasion were enjoyed by all 
persons present, many of whom agreed that 
the few minutes of let-down were valuable 
preparation for closer attention to the subse- 
quent events. 


Kreisinger Receives Percy Nicholls 
Award 


The annual dinner was presided over by 
T. E. Purcell, chairman of the local committee. 
and was the occasion of two main features. 
One was the presentation of the Percy Nicholls 
Award to Henry Kreisinger, manager of de- 
velopment and research of the Combustion 
Engineering Company, Inc., of New York. 
This award, presented for the second time 
this year, was established by the Joint Fuels 
Conference in recognition of notable *‘scientific 
or industrial achievement in the field of solid 
fuels,’” and was named for the late Percy 
Nicholls, who was supervising fuel engineer 
at the Pittsburgh Experiment Station of the 
U. S. Bureau of Mines until his death. The 
citation of the award to Mr. Kreisinger read: 


His contributions to the organized study of 
the coals of the United States and his research 
work in the utilization of solid fuels have 
helped greatly in the development of the 
science of fuel technology. 

His years of study of the processes of com- 
bustion have developed for all mankind a 
greater knowledge of the phenomena in- 
volved and have led to a more thorough under- 
standing of the basic and practical aspects 
of the economical burning of solid fuels. 

His personal contributions to the development 
of the safe and economical use of pulverized 
coal have added greatly to the usefulness of 
solid fuels not oieraie economically useful 
and have thereby in effect vastly increased 


the amount of fuel energy available for the use _ 


of mankind. 

W. G. Christy, member of the Council of 
The American Society of Mechanical Engi- 
neers, presented the award. 


Kreisinger Talks on Coal-Test 
Procedures 


In accepting the Percy Nicholls Award, Mr. 
Kreisinger said: 

I wish to express my appreciation of the 
honor conferred upon me by the Percy Nicholls 
Award. I have reached an age when a man 
begins to look back on his life and wonders 
whether he has made the best of his opportuni- 
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A.S.M.E. Calendar 
of Coming Meetings 


November 29-December 3, 1943 
A.S.M.E. Annual Meeting 
New York, N. Y. 


April 3-5, 1944 
A.S.M.E. Spring Meeting 
Birmingham, Ala. 


May 8-10, 1944 
A.S.M.E. Oil and Gas Power 
Division Meeting 
Tulsa, Okla, 


June 19-22, 1944 
A.S.M.E. Semi-Annual Meeting 
Pittsburgh, Pa. 


( For coming meetings af other organi- 
zations see page 30 of the advertis- 
ing section of this issue) 











ties. During such moments it will give me 
much satisfaction to know that there are men 
who think that I have done something worth 
while in my life. In my short talk to you I 
want to take you back some forty years and 
tell you how organized study of coals was 
started. A comparison of the early coal test 
procedures with our present methods should 
indicate the progress that has been made. 


Mr. Kreisinger then went on to say that or- 
ganized study of coals started at the Coal Test- 
ing Plant built for that purpose at the St. 
Louis Exposition in 1904, set up by the United 
States Geological Survey in order to determine 
the fuel value of coals from deposits it 
had studied. He told how the Bureau of 
Mines had been created in 1910 as a result of 
this coal-testing experience in which about 
400 steaming tests had been made on widely 
different coals from almost every part of the 
United States. These tests, he said, revealed 
that the efficiency obtained with the various 
coals was practically constant and that the 
amount of steam that could be made was 
directly proportional to the heat value of the 
coal. The efficiency was shown to depend 
on the design of the boiler in which the fuel 
was burned. 

Conclusions drawn, he said, led to impor- 
tant changes in methods of testing fuels. 
Determination, by the calorimeter, of the 
heating value of the fuel supplanted the run- 
ning of boiler tests. Heat transfer, as applied 
to steam boilers, was also studied. Thus 
the Coal Testing Plant became an important 
factor in collecting and disseminating useful 
knowledge pertaining to the functioning of 
the steam boiler. The importance of the 
presence of ash was also discovered, he said, 
so that, within recent years, the study of the 
use of coal had been directed toward the com- 
position of ‘the ash, its fusion temperature, 
and its behavior in the furnace. . 
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High Lights of Henry Kreisinger’s 
Career 

Mr. Kreisinger was born in Radnice, Czecho- 
slovakia, in 1876 and was naturalized in 
Chicago in 1898. He received the degree of 
Bachelor of Science in 1904 and the degree of 
Mechanical Engineer in 1906 from the Univer- 
sity of Illinois. Previous to joining the Com- 
bustion Engineering Company, he was engineer 
with the U. S. Geological Survey in St. Louis 
and Pittsburgh; fuel engineer with the Clinch- 
field Fuel Company, Spartanburg, S. C.; and 
fuel engineer with the U. S. Bureau of Mines 
in Pittsburgh, in charge of fuel investigation. 

The Chanute Medal was awarded to Mr. 
Kreisinger in 1907 by the Western Society of 
Engineers for a paper prepared in collabora- 
tion with W. T. Ray, which is believed to 
have presented for the first time an analysis 
of the influence of gas flow on heat transmis- 
sion. 





HENRY KREISINGER WHO RECEIVED PERCY 


NICHOLLS AWARD AT A.I.M.E.-A.S.M.E. 


FUELS CONFERENCE 


Mr. Kreisinger is the author of some 70 
articles and papers, many of which have ap- 
peared in MecHanicaL ENGINEERING and 
other technical magazines. He has patents or 
patents pending on a great number of fuel 
inventions, such as boiler and furnace installa- 
tions, driers, economizers, a dust collector, a 
fuel-handling system, and a fuel-pulverizing 
system. He has done important constructive 
work on committees of the A.S.M.E., 
A.I.M.E., American Gas Association, and 
other groups. 


Colonel Walsh Talks on Logistics 


The other principal event of the evening was 
an address by Col. James L. Walsh on “‘Logis- 
tics—the Key to Quick Victory.’’ Colonel 
Walsh, who is chairman of the War Production 
Committee of the A.S.M.E., said that ‘‘the 
very future of civilization is bound up in the 
rapid and complete solution of a single, highly 
complicated but completely integrated prob- 
lem in logistics which extends over 56,000 
miles of life lines from the United States to all 
five continents and every part of the seven seas. 
The best hope on earth of nearly 90 per cent 
of the world’s population is not merely a 
victory for the United Nations, but a quick vic- 
tory, to save human lives, perhaps our own 
lives." Emphasizing that man’s fighting 
ability depends on getting weapons, supplies, 
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and equipment enough where and when 
needed, Colonel Walsh said that ‘‘man, bare- 
handed, cannot ‘lick his own weight’ in 
bumblebees, or even in mosquitoes, much 
less in microbes. That, in a nutshell, is the 
fundamental reason for there being such a 
thing as the science of logistics—the ‘know- 
how’ of providing the means to defeat and out- 
live the innumerable enemies that sought the 
destruction of man.”’ 


National Fuel Efficiency Council 
Described 


At the luncheon meeting on Friday, Tom 
Cheasley described the National Fuel Ef- 
ficiency Council recently appointed by Dr. 
R. R. Sayers, director of the United States 
Bureau of Mines. This Council, composed 
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ot a number of prominent fuel engineers, pro- 
poses to set up regional control units for the 
conservation of fuel as a wartime measure. 
They hope to bring the conservation program 
into each plant and home throughout the 
nation where fuel is used. 


Local Committee 


The local committee consisted of a General 
Committee of which T. E. Purcell was the 
chairman, and H. F. Hebley, L. E. F. Wahren- 
burg, A. W. Thorson, T. J. Barry, and H. P. 
Greenwald, members, with the following 
subcommittees: 

General Arrangements, T. J. Barry; Hotel 
and Reservations, G. A. Shoemaker; Inspec- 
tion Trips, M. R. McConnell; Publicity, 
J. T. Ryan, Jr.; and Program and Papers, 
M. A. Mayers. 


A.S.M.E. War Production Committee 


Visits Aberdeen 


EMBERS of the A.S.M.E. War Produc- 

tion Committee visited the Aberdeen 
Proving Ground, Md., on October 6 at the 
invitation of Major General L. H. Campbell, 
Jr., Chief of Ordnance, U.S. Army. 

The committee witnessed firings and test 
maneuvers of latest types of weapons, includ- 
ing tanks, self-propelled artillery, amphibious 
trucks, ‘‘block busters,"” and incendiary 
bombs. At the conclusion of the visit Col. 
James L. Walsh, chairman of the War Pro- 
duction Committee, said: ‘“The fighting 
equipment being furnished by the Ordnance 
Department, United States Army, to our com- 
bat forces and those of the United Nations 
continues to lead the world from an engineer- 
ing standpoint.’ The committee was also 
given an opportunity to inspect captured enemy 
equipment. 

Members of the committee visiting Aber- 
deen, in addition to Colonel Walsh, included: 
C. E. Meissner, vice-president, Edw. G. Budd 
Mfg. Co., Philadelphia, Pa.; Rear-Admiral 
J. A. Furer, Navy Department, Washington, 
D. C.; A. R. Stevenson, Jr., General Electric 
Company, Schenectady, N. Y.; T. H. Wicken- 
den, International Nickel Co., New York, 
N. Y.; R. M. Gates, president-elect, A.S.M.E.; 
H. V. Coes, president, A.S.M.E.; Daniel S. 
Ellis, Lima Locomotive Works, Lima, Ohio; 
Ernest Hartford, executive assistant secretary, 
A.S.M.E.; and H. B. Lewis, executive secre- 
tary, Manufacturing Engineering Committee, 
A.S.M.E. 


Hanson W. Baldwin Describes Aberdeen 


Writing in the New York Times, Oct. 16, 
1943, Hanson W. Baldwin gave the follow- 
ing description of the Aberdeen Proving 
Ground, which is quoted with permission. 


Aberdeen has long been the nerve center 
of the Army's ordnance program; here have 
been developed and tested and refined tanks, 
guns, shells, fuses, trucks and all of the thou- 
sand-and-one types of weapons and vehicles 
that the modern army needs in battle. But 
since the war Aberdeen has become—under 
Maj. Gen. Charles T. Harris, Jr., its com- 
manding officer—not only a testing ground for 
our own arms, but also for the enemy's. Cap- 
tured enemy material and some of the weapons 
of Allied powers are brought here, to be ex- 
amined and tested. 


Proving Ground 


Aberdeen is not only a great proving ground; 
it is also a museum—one of the most complete 
in the world—of the weapons of yesterday 
and the weapons of today. There are many 
types of captured enemy matériel—German, 
Italian, and Japanese, some of it novel in de- 
sign and concept. Generally speaking, Ger- 
man matériel is newest and best of the equip- 
ment of the Axis powers; Italian is pads» 
very varied with few standard types, Japanese 
is old but serviceable. Our own modern 
equipment does not suffer in comparison with 
the enemy's; our workmanship is often finer 
and our p ta Tle are better suited to mass pro- 
duction. 

Many of the latest American weapons 
which Aberdeen is now testing or developing 
are naturally still in the secret category; the 
enemy: will learn their nature later to his sor- 
row. Most of them cannot be described. 

But they include devices and arms of every 
type from antiaircraft guns that shoot higher 
than any plane will fly to new tanks of in- 
creased armament, improved maneuverability 
and reliability, and greater speed. 

Modern American Army trucks, as a result 
of our lessons in North Africa, will have ‘‘soft- 
top" cabs, with a scarf ring for a machine 
gunner above the assistant driver’s seat. 
Our field artillery has new prime movers— 
7'/e-ton trucks and speedy tractors—which 
givegreatfield pieces, whichonly four years ago 
moved with the speed of a team of oxen, the 
mobility of a Ford car. 

Aberdeen has tested and okayed the great 
57-ton heavy tank, built by the Baldwin Loco- 
motive Works, a huge monster with a three- 
inch antitank gun and 37 mm piece, which is 
ready to match shots with the German 
‘“Tiger’’ whenever the using services want a 
larger tank than the 30-ton mediums that 
are now doing such yeoman service on the 
field of battle. 

Abderdeen is also proving—the sound of 
the guns echoes far into the night—hundreds 
of the famous and highly successful guns of the 
field artillery. Scores of the 155 mm guns or 
‘*Long Toms,”’ as the soldiers call them, and of 
the eight-inch howitzers, which are built for the 
same carriage, were lined in long rows here 
awaiting shipment, and beside them, were the 
other tried-and-tested ‘‘twins’’ of the field 
artillery—the eight-inch gun, and the 240 
mm howitzers, also mounted on_ identical 
catriages. 

In small arms, the latest weapons under 
test include the now tried Carbine, Caliber 
.30 M-1, with its effective range of 300 yards, 
and its light weight of five pounds. 











926 





MECHANICAL ENGINEERING 





SOME MEMBERS OF THE A.S.M.E. WAR PRODUCTION COMMITTEE INSPECT SMALL ARMS AT ABERDEEN PROVING GROUND, OCTOBER 6, 1943 
( Left to Right: A. R. Stevenson, Jr.,C. E. Meissner, Rear Admiral J. A. Furer, R. M. Gates, D. S. Ellis, Col. James L. Walsh, T. H. Wickenden, 


A new M-3 submachine gun, sometimes 
called a ‘‘machine pistol,’’ designed to replace 
and supplement the heavier ‘“Tommy"’ gun, 
is also being proofed. 

The gun, which fires a thirty round clip 
of .45 caliber slugs at an effective range of 
about 100 yards, has a folding shoulder stock, 
and can be fired from hip or shoulder. It 
weighs only seven and a half pounds and in 

uantity production can be manufactured 
or only $18. It has a rate of fire of 450 pounds 
per minute. 


How to Help Co-Ordinate 
E.C.P.D.and Society Sections 


ILL you Help?"’ is the title of the 

final report of J. F. Fairman to the 
Engineers’ Council for Professional Develop- 
ment on how to expedite the common inter- 
ests of local sections and student branches or 
chapters and the E.C.P.D. 

The report includes the text of a proposed 
pamphlet which emphasizes professional train- 
ing and professional recognition. 

The original problem which Mr. Fairman 
solved was how to shortgn lines of communica- 
tion between committees of E.C.P.D. and local 
sections. His answer was expressed in a chart 
which provided for direct lines from E.C.P.D. 
local sections of each of the eight societies con- 
stituting E.C.P.D. 

“Will You Help?"’ first presents an excellent 
digest of the objectives of E.C.P.D., its pro- 
gram of vocational orientation, its criteria of 
engineering education and its accrediting pro- 
cedure, the professional development of the 
young engineer, and professional recognition. 

E.C.P.D. functions by recommendations to 
the governing boards of the eight participating 
bodies. When such recommendations are 
approved by each board, E.C.P.D. acts or the 
regular procedure of each Society is utilized to 
obtain action by the local sections or student 
organizations. 

The societies constituting E.C.P.D. are: 
The American Society of Mechanical Engi- 
neers, American Society of Civil Engineers, 
American Institute of Mining and Metal- 
lurgical Engineers, Inc., American Institute 
of Electrical Engineers, American Institute of 
Chemical Engineers, National Council of 
State Boards of Engineering Examiners, Society 
for the Promotion of Engineering Education, 


H. B. Lewis, and Ernest Hartford.) 


and The Engineering Institute of Canada. 
Each society appoints three representatives 
for a term of three yearseach. These 24 con- 
stitute E.C.P.D. and operate largely through 
five committees as follows: Student Selec- 
tion and Guidance, Engineering Schools, 
Professional Training, Professional Recogni- 
tion, Canons of Ethics, and a new committee 
on Unionism. 


The Plan 


In almost every urban and industrial center 
and on every engineering college campus there 
are terminal points of these channels in the 
form of local branches, chapters, or sections, 
including student branches, of the national 
engineering societies, and of S.P.E.E. 

“The plan’ is that in such urban or col- 
legiate centers, joint groups be organized to 
work in the local field on the immediate ob- 
jectives of E.C.P.D. under the general inspira- 
tion and guidance of E.C.P.D.'s four standing 
committees. 

If the plan were carried out, the existing 
channels from each of the national head- 
quarters of the participating bodies to the 
ocal units of those societies would be utilized 
more effectively for the flow both ways, be- 
tween Council or its committees and the local 
joint group, of information and inspiration. 
It is a part of the plan that the local groups 
enter into direct correspondence with the 
standing committees of E.C.P.D. in order 
mutually to take advantage of the inspiration, 
enthusiasm, and experience of individuals 
working locally and nationally in correspond- 
ing fields. Thus, each local group would feel 
assured that it had both the approval of and an 
urge by the national body for active par- 
ticipation in the joint programs represented by 
E.C.P.D. Thus, the approved policies and 
programs of Council and its committees could 
find effective national expression at the level of 
the individual engineer. 

‘‘Where to Begin’’ is a short chapter on the 
literature available to help local chapters in 
organizing high-school counseling. 

The program sponsored by the Committee 
on Professional Recognition is designed to 
interest and indoctrinate student chapters and 
branches. 

**How to Begin”’ says: 

“Arrange an informal meeting with the 
leaders of other engineering organizations in 


your locality for the purpose of exploring what 
most urgently needs to be done in your icrri- 
tory to promote the immediate objective of 
E.C.P.D. 

“Report your findings, your plans as they 
develop, your difficulties as you encounter 
them, and your progress, periodically, through 
the normal channels of communication and 
organization in your particular society. Ask 
for information and assistance in the same 
way.” 

Inquiries may be addressed to Engineers’ 
Council for Professional Development, 29 
West 39th Street, New York 18, N. Y. 


A.S.M.E. to Organize 
Consulting Engineering 
Professional Group 


PON the recommendation of the Standing 

Committee on Professional Divisions, the 
Executive Committee of the Council of The 
American Society of Mechanical Engineers, on 
Oct. 2, 1943, authorized the establishment of 
the Consulting Engineering Professional Group 
to be organized in its new form by the present 
Special Committee on Consulting Practice. 

The petition to establish such a group was 
the result of an open forum on consulting-engi- 
neering problems held December, 1942, under 
the auspices of the A.S.M.E. Special Commit- 
tee on Consulting Practice. The Committee 
recommended that the present committee, con- 
sisting of three members, be expanded to five 
members, with a rotating membership, the 
five members to be designated as the executive 
committee of the group; that the group func- 
tion under the auspices of the Management 
Division and be composed of members of the 
Society, engaged in the active practice of con- 
sulting engineering, or members who have an 
active interest in consulting work. It was pro- 
posed to schedule at least one meeting each 
year on the subject of consulting-engineering 
work, covering the problems of the consultant, 
an educational program on the use and value 
of consulting engineers, and the means of hav- 
ing such a program made effective. 

S. Logan Kerr is chairman, and Paul L. 
Battey and M. X. Wilberding are the other 
members of the present Committee on Consult- 
ing Practice. 
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President’s Page 


‘THIs is my final message. 


In closing this series I wish to say that, from my experience as 
president the past year, the general policies of the Society seem to be 
sound. Some modifications, of course, have to be made from time to 
time to meet ever-changing conditions. Too often policies are taken 
for granted. Every so often all the important ones should be critically 
revised with two questions in mind: 


1 Does the policy conform to the present intent of the member- 
ship? 

2 Is the policy suitably implemented so as to be effective and is 
it competently administered? 


For example, I think our policy of having the Society assist in the 
war effort to the greatest extent practical has been made quite effective. 
I have commented on this in a previous president's page. 

Our policies with respect.to student branches and student members 
have had to be modified to meet the conditions imposed by the war's 
effect on education. 





Similarly, our financial and investment policy has been attuned to 
the times. 

Our editorial policies have been modified and adjusted to meet cur- 
rent conditions. 





Your Council and the Executive Committee of the Council endeavor 
to keep the Society's policies in tune with the times and to see that the 
policies are really effective. 

I think that the Society should keep on its present course. I would 
like to see it, however, give careful consideration as to how its facili- 
ties may be put to practical and effective use, after the war, on rehabili- 
tation and reconversion problems. Perhaps the technique that has 
been developed so successfully for the War Production Clinics can be 
adopted and suitably modified to deal effectively with the problems of 
reconversion. 


(Signed) Harotp V. Coss, President, A.S M.E. 
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Actions of A.S.M.E. Executive Committee 


At Meeting in Society Headquarters on October 29 


HE Executive Committee of the Council 

of The American Society of Mechanical 
Engineers met at A.S.M.E. headquarters on 
Oct. 29, 1943, with Harold V. Coes presiding. 
In addition to Mr. Coes there were present 
Clarke Freeman, vice-chairman, George E. 
Hulse, Clair B. Peck, and A. R. Stevenson, Jr., 
of the committee; Robert M. Gates, president- 
elect; G. L. Knight (Finance), W. A. Carter 
(Professional Divisions); C. E. Davies, secre- 
tary, Ernest Hartford, executive assistant sec- 
retary, and R. L. Sackett, assistant to the 
secretary. 

During its afternoon session, the committee 
met with members of the Standing Committee 
on Admissions and the Special Committee on 
Membership Development. The Admissions 
Committee members present were: S. H. Libby, 
chairman, S. D. Sprong, T. M. Knoop, and 
D. W. R. Morgan; and of the Committee on 
Membership Development, W. S. Finley, Jr., 
chairman, W. M. Sheehan, and N. O. Wyn- 
koop. C. B. Peck presided at this session in 
the absence of Mr. Coes. 


Personnel Service 


It was reported that the Engineering Socie- 
ties Personnel Service, Inc., was enjoying ‘‘a 
comfortable financial position’’ so that a con- 
tribution by che Society for the current year 
would not be necessary. 


E. I. C. Agreement 


Approval by letter ballot of the agreement 
between The Engineering Institute of Canada 
and the A.S.M.E. was reported. A.S.M.E. 
local sections and student branches in Canada 
are to be notified of the agreement and their 
co-operation is requested. 


Model Law 


Letter-ballot approval and endorsement of 
the Model Law for Registration of Professional 
Engineers and Land Surveyors, as revised at a 
conference held May 24, 1943, was reported. 


Postwar Planning 


Mr. Coes announced the personnel of the 
Committee on Society Program on Postwar 
Planning, as follows: E. G. Bailey, chairman, 
William L. Batt, R. E. Doherty, Ralph E. 
Flanders, and David C. Prince. 


Appointments 


The following appointments were reported: 
Special Committee on Membership Develop- 
ment, P. T. Sowden, vice-chairman. 





Alex D. Bailey Chairman of 
Washington Award 
Commission 


LEX D. BAILEY, fellow A.S.M.E., has 
been elected chairman of the Washington 
Award Commission for 1943-1944. Mr. 
Bailey has served on the Commission as one of 
the representatives of the Western Society of 
Engineers since 1941. 
A.S.M.E. representatives on the Commission 
are C. C. Austin and W. S. Monroe. 


General Advisory Committee, Management 
Division, H. B. Maynard, R. A. McCarty, 
Wm. R. Mulee, and J. M. Talbot. 

Sectional Committees on Standardization: 
Shaft Couplings, Integrally Forged Flange 
Type for Hydroelectric Units, B49, D. J. Mc- 
Cormack and R. E. B. Sharp; and Minimum 
Requirements for Plumbing and Standardiza- 
tion of Plumbing Equipment, A40, A. M. 
Houser. 

National Management Council, J. M. Tal- 
bot, representative, Wallace Clark, alternate. 

National Council of State Boards of Engi- 
neering Examiners, annual meeting, Indianap- 
olis, Ind., Oct. 25-26, 1943, V. M. Palmer. 

Unveiling of plaque on hydraulic labora- 
tory at Lehigh University, Oct. 18, 1943, 
Lewis F. Moody. 


Consultative Committee on 
Engineering Formed to 
Advise W.M.C. 


HROUGH the initiative of R. L. Doherty, 

chairman of Engineers’ Council for Pro- 
fessional Development, an effort was made to 
organize a committee which might be advisory 
to the War Manpower Commission on prob- 
lems of engineering personnel. 

A meeting was called of representatives of 
industry and engineering education to consider 
ways and means. President Elliott, of Purdue 
University, then chief, Professional and Tech- 
nical Division of the War Manpower Commis- 
sion, was helpful in organizing a committee to 
advise with him. The need for engineers in 
industry was critical and plans for preparing 
engineering students to take their proper places 
in the armed forces or in industry were in- 
definite. Changes in the organization of the 
W.M.C. took place and President Elliott re- 
signed in order to return to Purdue University. 
This involved a new study of the functions of 
such a committee. Representatives of engi- 
neering societies were appointed and a bill of 
particulars naming the Consultative Commit- 
tee to act as mouthpiece for the societies was 
approved by all the societies except the Ameri- 
can Society of Civil Engineers. 

The Consultative Committee has now been 
accepted by the War Manpower Commission to 
advise on problems of engineering personnel 
in the armed forces or in industry. It has been 
helpful in discussions of engineering educa- 
tion, in considering the deferment of necessary 
personnel in industry, and in obtaining classifi- 
cation as eligible for deferment those enrolled 


students, whose records in engineering courses _ 


are good, who are scheduled to graduate by 
July 1, 1945. 


U.E.T. Elects Officers 


MALCOLM FARMER, member A.S. 

e M.E., vice-president and chief engineer 

of the Electrical Testing Laboratories, New 
York, N. Y., and an authority on electrical 
measurements, electrical insulating materials, 
and high-voltage cables, has been elected presi- 
dent of United Engineering Trustees, Inc., the 
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joint agency of the four national societies of 
civil, mining and metallurgical, mechanical, 
and electrical engineers. He has represented 
the latter society on the Board of United Engi- 
neering Trustees since 1937. 

This organization was founded by charter in 
1904 ‘‘to advance the engineering arts and 
sciences in all their branches, to further re- 
search in science and engineering, to maintain 
a free public engineering library, and to ad- 
vance in any other manner the profession of 
engineering and the good of mankind.”’ It 
administers properties valued at more than 
$4,000,000, consisting of Engineering Societies 
Building, Engineering Societies Library, which 
is the largest strictly engineering library in 
America if not the world, and endowment 
funds of the Engineering Foundation, the 
research organization of the engineering so- 
cieties. 

Other officers elected include Arthur S. 
Tuttle, consulting engineer as vice-president 
and treasurer, Charles E. Stephens, vice- 
president of Westinghouse Electric and Manu- 
facturing Company, as vice-president and 
chairman of the Finance Committee, W. D. B. 
Motter, Jr., assistant to the vice-president of 
the Chile Exploration Company, as assistant 
treasurer. John H.R. Arms, member A.S.M.E., 
general manager of the Corporation, continues 
as secretary. 


American Welding Society 
Elects Officers 


URING its 24th Annual Meeting The 

American Welding Society elected David 
Arnott, American Bureau of Shipping, New 
York, N. Y., president for the year 1943-1944. 
Isaac Harter, member A.S.M.E., vice-president, 
Babcock and Wilcox Co., Barberton, Ohio, 
and A. C. Weigel, member A.S.M.E., vice- 
president Combustion Engineering Co., Inc., 
New York, N. Y., were elected first and 
second vice-presidents, respectively. 


Engineering Foundation 
Elects Officers 


HE Engineering Foundation at its annual 

meeting on October 21 re-elected A. L. 
Queneau, metallurgist of the United States 
Steel Corporation, as chairman for the ensuing 
year. Kenneth H. Condit, member A.S.M.E., 
dean of engineering, Princeton University, 
was elected vice-chairman; Edwin H. Col- 
pitts, formerly director of the Bell Telephone 
Laboratories, was re-elected director, and John 
H. R. Arms, member A.S.M.E., re-elected 
secretary. 

The Research Procedure Committee will be 
composed of Dean Condit, E. M. T. Ryder, 
way engineer, Third Avenue Railway System; 
Prof. H. E. Wessman of New York University; 
W. M. Pierce, chief of the Research Division 
of the New Jersey Zinc Company; Prof. W. 
Trinks, member A.S.M.E., of Carnegie Insti- 
tute of Technology; and Dr. W. A. Lewis of 
Cornell University. Mr. Queneau will repre- 
sent the Engineering Foundation on the Execu- 
tive Board of the National Research Council. 

Thirteen researches, many of importance to 
war work were conducted during the year just 
closed covering the various fields of engineering. 
Several of these covered studies on soil me- 


A.S.M.E. News 





"fw 


=< oan 


| 2. ee od 
ve 


)]- 





Decemser, 1943 


chanics and foundations; alloys of iron; roll- 
ing steel; furnace performance factors; insu- 
lating oils and cable saturants; welding; and 
educational projects. 


Radio Engineers Elect 
Officers 


HE Institute of Radio Engineers has an- 
nounced the election of Hubert M. Turner, 
associate professor of electrical engineering, 
Yale University, as president of the Institute, 
and Ralph a Hackbusch, Research Enterprises, 
Ltd., Leaside, Ontario, as vice-president. 
Directors elected for three-year terms are: 
Raymond F. Guy, National Broadcasting 
Company, New York, N. Y., Lawrence C. F. 
Horle, consulting engineer, New York, N. Y., 
and William C. White, General Eectric Com- 
pany, Schenectady, N. Y. 


Fisk to Head Wyoming 
Research Institute 


PPOINTMENT of Dr. Henry G. Fisk as 

director of the newly formed University 

of Wyoming Research Institute has been an- 
nounced. 

The University of Wyoming Research In- 
stitute, which Dr. Fisk has headed since Nov. 
1, 1943, is said to be the first institution 
of its kind in Wyoming. Operating in con- 
junction with the University, its purpose 
is to aid, by scientific research, in the dis- 
covery, development, and exploitation of the 
natural resources of the State. 

The immediate work of the Research Insti- 
tute will be centered about rapidly expanded 
development of strategic and critical materials 
to meet war needs, particularly in the rocks, 
minerals, ores, and fuels which Wyoming is 
providing, or can supply from her unexplored 
sources. 


C. J. Mackenzie Awarded 
Sir John Kennedy Medal 


HE president of The Engineering Institute 

of Canada, K. M. Cameron of Ottawa, has 
announced that the Council of the Institute 
had awarded the Sir John Kennedy Medal to 
Dr. C. J. Mackenzie, dean of engineering at the 
University of Saskatchewan, and acting presi- 
dent of the National Research Council at 
Ottawa. This medal is awarded, as the occa- 
sion warrants, for recognition of outstanding 
merit in the profession and of noteworthy con- 
tribution to the science of engineering. 

Dean Mackenzie has been for the past 
thirty years a strong figure in western Canada 
before he came to Ottawa in 1939 to take over 
the direction of the National Research Council 
when Lieut. General A. G. L. McNaughton, 
honorary member A.S.M.E., was given com- 
mand of the Canadian Army overseas. He is a 
noteworthy example of the broad-minded, 
public-spirited type of engineer of which so 
much has been written and heard in recent 
years. 

In 1941 Dr. Mackenzie was president of The 
Engineering Institute of Canada. His out- 
standing contributions to the advancement of 
science have been recognized by Dalhousie 
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University and McGill University which 
awarded him honorary doctor's degrees in 
1941. 

The Sir John Kennedy Medal will be pre- 
sented to Dr. Mackenzie at the annual meeting 
of The Engineering Institute of Canada in 
Quebec City next February. 


Del Mar Re-Elected Head of 
Engineering Societies 
Library Board 


T ITS meeting of October 21 The Engineer- 
ing Societies Library Board re-elected as 
chairman for a term of one year W. A. Del 
Mar, chief engineer, Phelps Dodge Copper 
Corp., Habirshaw Cable and Wire Division, 
Yonkers, N. Y. Members of the executive 
committee of the Board, elected with Mr. 
Del Mar, are W. D. B. Motter, Jr., vice- 
chairman; E. F. Church, Jr., member A.S.M.E., 
Edward P. Hamilton, Thomas T. Reed, and 
George L. Knight, Fellow A.S.M.E. 

The Engineering Societies Library Board, 
which administers the affairs of the Engineer- 
ing Societies Library, New York, N. Y., is 
made up of three representatives each of the 
Four Founder Societies, the Director of the Li- 
brary, Harrison W. Craver, who acts as the 
Board’s secretary, a member of the United 
Engineering Trustees, Inc., three members at 
large, and, ex officio, the secretaries of the 
Founder Societies. 

Representatives of The American Society of 
Mechanical Engineers are: A. R. Mumford, 
Combustion Engineering Corporation, New 
York, N. Y.; John Blizard, head of research 
department, Foster Wheeler Corporation, New 
York, N. Y., and E. F. Church, Jr., Poly- 
technic Institute of Brooklyn, Brooklyn, N. Y. 


A.S.A. Revises Code For 
Abrasive Wheels 


HE American Standards Association has 
announced approval of an important revi- 
sion of the Abrasive Wheel Safety Code. This 
is the first revision of this Code since 1935. 
New sections have been added to keep pace 
with changes in the industry. Completely 
new rules have been written for mounted 
wheels. New speed rules have been drawn 
up for crankshaft-grinding, camshaft-grinding, 
and thread-grinding operations. While the 
basic speed tables remain the same, the Code 
has been carefully reviewed and many points 
have been clarified. 


1943 A.S.T.M. Standards on 
Steel Piping Materials 


HE 1943 edition of all of the specifications 

issued by the A.S.T.M. covering steel pip- 
ing materials includes 44 standards and also 
provides 25 emergency alternate provisions that 
have been issued to aid in expediting procure- 
ment. Many of the specifications and emer- 
gency provisions are part of schedules appended 
to W.P.B. limitation order L211. 

There are 10 specifications on boiler, super- 
heater, and miscellaneous tubes. A number 
(16) cover various types of pipe; 5 cover still 
tubes for refinery service and heat-exchanger 
and condenser tubes, and 5 specifications 
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widely used in the field of carbon-alloy-steel 
castings for valves, flanges, and fittings are also 
given. There are 4 specifications covering 
forgings and welding fittings. Of the 4 
standards for bolting material, one is included 
for the first time covering heat-treated carbon 
steel. The book is complete with the austenite- 
grain-size classification chart for steels. 

Copies of this publication can be purchased 
at A.S.T.M. Headquarters, 260 S. Broad St., 
Philadelphia 2, Pa. 


Gwynne Pump at Passaic 
Copper Mine, 1844 


IR William Tritton of Gwynne Pumps, 
Ltd., wishes information about a Gwynne 
pump that was supplied to the Passaic Copper 
Mine in 1844. If anyone has records of the 
pump or can suggest where such records may 
be found, will he please communicate with the 
Editor of Mecuanicat ENGINEERING? 


General Campbell Expresses 
Appreciation 


PPRECIATION of the article, ‘‘Rede- 

‘signing the Machine-Gun Mount by 
the Industry-Ordnance Team,’” by Major 
C. D. Alderman, which appeared in the Sep- 
tember issue of MecHanicaL ENGINEERING, 
has been expressed by Major General L. H. 
Campbell, Jr., Chief of Ordnance, in a letter 
to H. V. Coes, president A.S.M.E. 

Five thousand reprints of the article were 
presented to the Ordnance Department for 
use in its ‘“Tremendous Trifles’’ campaign, a 
notice of which appeared in the advertising 
section of the same issue and was used as the 
cover of the reprint. 

General Campbell's letter to Mr. Coes 
follows: 


My Dear Mr. Cogs: 


I have just had an opportunity to inspect the 
September issue of MecHanicaL ENGINEERING 
and specifically the three items mentioned in 
your letter of September 8th: Major Alder- 
man’s article on page 636, the editorial on 
page 624, and the colored advertisement on 
page 10. 

Your Society and its members have always 
co-operated with the Ordnance Department in 
a splendid manner, but I particularly want to 
express my personal thanks for this latest evi- 
dence of its continuation. 

The 5000 reprints which you were generous 
enough to furnish for use in the ‘“Tremendous 
Trifles’’ program have already been widely 
distributed throughout the country and I do 
not doubt will be the means of obtaining many 
additional suggestions resulting in still fur- 
ther valuable conservation of critical mate- 
rials, machines, and manpower. 

Your assistance to the war effort is not only 
practical, it is also deeply appreciated by me 
personally. 


Cordially yours, 








MAJOR GENERAL, CHIEF OF ORDNANCE 
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Among the Local Sections 





Synthetic Rubber Subject at Western 
Massachusetts 


Walter Geldard Traces Developments in the Rubber Program to 
the Present Time 


N October 19 the Western Massachusetts 

Section held a dinner meeting at the 
Highland Hotel in Springfield with 75 mem- 
bers and guests present at dinner and 90 present 
at the meeting which followed. President 
Knight announced the election to membership 
in the Section of Messrs. Alfred N. MacLen- 
non and George F. Long. Guest speaker of 
the evening was Walter Geldard of the U. S. 
Rubber Company, New York, N. Y., who 
spoke on ‘‘Developments to Date in the Syn- 
thetic Rubber Program.’’ Mr. Geldard traced 
the history of rubber from the time of Colum- 
bus, when rubber came exclusively from South 
America, to 1839 when Goodyear started 
vulcanizing through the transportation of 
seeds from Brazil to England and Ceylon, 
to 1903 when the Ceylon rubber “‘came in;’’ to 
the application of organic chemistry in 1906, 
to 1941. 

Going back to the late 1800's it was found 
that chemists were playing around with syn- 
thetic rubber but real developments did not 
occur until between 1921 and 1932 when Thio- 
kol and Neoprene were produced. 

The speaker gave the formula of crude rub- 
ber called Isopene and stated that this com- 
pound, as yet, had not been produced chemi- 
cally. He named four so-called synthetics, 


Buna-S, called GRS, Neoprene, Buna-N, and 
Buta rubber which were involved in the 
present program, dealing at length with GRS 
which is the easiest to make, cheapest, and 
closest in characteristics to crude rubber, 
with the program calling for heavy production 
in the coming year. 

In commenting on GRS, 50 per cent of the 
ingredients coming from alcohol and 40 per 
cent from petroleum, the speaker stated that 
with the use of carbon black a tire could be 
produced, which if driven at speeds under 35 
mph, would last as long as our present tires, 
but high speeds with corresponding high tem- 
peratures would cause the breakdown of such a 
tire. 

The other forms of rubbers were dis- 
cussed, both from a chemical and use stand- 
point. 

In his closing remarks Mr. Geldard stated 
that the problem was a long way from being 
solved and that civilians could not expect 
any synthetic tires for at least 12 months. 
He left his audience with the thought that 
unless the picture changes materially, the 
rubber companies would be only too glad to 
go back to using crude rubber as soon as pos- 
sible. A spirited discussion followed Mr. 
Geldard’s talk. 





Beyond the Horizon at 
Akron-Canton 


On October 15 the Akron-Canton Branch 
met and heard Arthur C. Horrocks, public rela- 
tions department, Goodyear Tire and Rubber 
Company, speak on ‘‘Beyond the Horizon.” 
Mr. Horrocks described how wealth, mate- 
rials, and manpower have enabled the United 
States to become the world’s principal producer 
of armaments. He pointed out solutions for 
some of the critical problems of management. 


Radiant Heating at Baltimore 
by Harry K. King 


On October 7 the Baltimore Section met at 
the Engineers Club when visitors and mem- 
bers heard Harry K. King, of the A. M. Byers 
Company, speak on ‘Radiant Heating as a 
New Trend in Space Heating.’ This was a 
joint meeting of the Engineers Club of Balti- 
more, Maryland Society of Architects, Bal- 
timore Chapter of the A.I.A., and the Balti- 
more Section of the A.S.M.E. Radiant- 
heating installations using wrought-iron coils 
were reviewed. Different types of these in- 
stallations in various structures were discussed. 


The high spot of the meeting was the spirited 
question period following the lecture. 

On October 18 this Section heard Lieut. 
Col. L. C. McCabe speak on “Utility Activi- 
ties of Army Installations.’ Colonel McCabe 
brought home the tremendous job confront- 
ing the post engineers at the various army 
camps. He touched on heating of living 
quarters which will take eight to nine million 
tons of coal in 1944 exclusive of gas, wood, and 
other fuels? The amount of water consumed 
has been reduced from 102 to 69 gallons per 
capita which is better than the record of most 
cities. 


Combustion-Gas Turbines 
Subject at Boston 


On October 14 the Boston Section met at the 
University Club. Two-hundred-and-twenty- 
five persons heard F. K. Fischer, member 
A.S.M.E., of Westinghouse Electric & Manu- 
facturing Company, explain the combustion gas 
turbine and its possibilities as a prime mover. 
He described different types of gas-turbine 
cycles and compared their possibilities with 
the present steam cycles. After the lecture 
interesting discussions were given by Prof. L. 
S. Marks, Fellow A.S.M.E., of Harvard Uni- 
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versity, and Dr. Sanford A. Moss, Fellow 
A.S.M.E., of the General Electric Company. 


Petroleum Shortage Subject 
at Bridgeport 


On October 21 the Bridgeport Section met at 
the public library in Bridgeport when Dr. 
Benjamin T. Brooks, consulting chemist of 
Old Greenwich, Conn., spoke on ‘‘Is Our 
Petroleum Shortage Real?’’ Dr. Brooks is a 
former professor of chemical engineering and 
served as a manager in the chemical-warfare 
service in the last war. He was at one time 
chairman of the Committee on Petroleum 
Chemistry of the National Research Council. 
Many facts little-known to the layman were 
disclosed as well as the truth about the whole 
situation regarding oil supply. This Section 
recommends the speaker and subject to other 
Sections for complete enlightenment and educa- 
tion on grades of oil desired for specific pur- 
poses. 


Photography Goes to War 
at Cleveland 


On October 14 the Cleveland Section met at 
the Cleveland Engineering Society with a 
total of 100 members and guests to hear Harris 
B. Tuttle of the Eastman Kodak Company, 
speak on ‘‘Photography Goes to War."’ The 
lecture was illustrated and a motion-picture 
film was shown depicting the various types of 
colored pictures. 


Agate for Knife Edges at 
Colorado Section 


On October 21 the Colorado Section met at 
the Oxford Hotel in Denver, Colorado, to 
hear Gordon Clayson, superintendent of Wm. 
Ainsworth & Sons, discuss ‘‘Preparation of 
Agate for Balance Knife Edges."’ Mr. Clayson 
presented a most interesting description of the 
methods used in manufacture of precision bal- 
ances, especially with regard to the use and 
preparation of agate for knife edges used in 
these extremely sensitive instruments. 


East Tennessee Section 
Has Get-Together 


East Tennessee Section met on October 14 
and enjoyed a dinner at the S.&W. Cafeteria 
in Knoxville, Tenn. Informal talks were 
given and two General Electric movies were 
shown—‘‘Excursions Into Science’ and ‘‘Rail- 
roading.” 


Fort Wayne Section Hears 
R. M. McGee 


Members of the Fort Wayne Section met on 
October 28 to hear R. M. McGee of the Jones- 
McLaughlin Corporation talk on ‘‘Manufac- 
ture of Wire and Wire Rope.’’ Mr. McGee 
showed a film on wire and wire-rope manu- 
facture. A running lecrure accompanied the 
film. 


C. A. Powel Addresses Kansas 
City Section 


At a joint A.I.E.E.-A.S.M.E. meeting on 
October 21, C. A. Powel of Westinghouse 
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Electric & Manufacturing Co., discussed 
**The Place of Laboratories in Equipment De- 
velopment."” Mr. Powel explained the im- 
portant part laboratories have played in the 
development of our present equipment, in- 
cluding weapons for the United Nations. He 
described and illustrated with slides the East 
Pittsburgh laboratories of Westinghouse Elec- 
tric & Manufacturing Company which are 
typical of large commercial laboratories. 


Louisville Section Hears Dean 
Potter on Patent System 


At a joint meeting of the Louisville Section 
with the American Chemical Society on Oc- 
tober 14 an audience of 225 heard Dean A. A. 
Potter, Past-President, A.S.M.E., speak on 
“The Engineer and the American Patent Sys- 
tem."” He emphasized the necessity of a 
strong patent system to encourage the inventor 
and investor by its adequate protection. As 
the American patent system is essentially 
sound and adequate only minor changes in 
procedure are recommended. 


Milwaukee Section Visits 
Nordberg Plant 


On October 20 the Milwaukee Section met 
for dinner at the Dinner Bell Restaurant and 
then visited the Nordberg Manufacturing 
Company. This company has one of the 
best equipped heavy-machinery shops in the 
United States. Considerable new machinery 
has been added in the past three years for 
specialized operations such as turning large 
crankshafts, milling large frames and bed- 
plates, and soon. The company, at the pres- 
ent time, is engaged practically entirely in 
defense work, the principal production being 
Diesel engines for propelling Maritime Com- 
mission cargo vessels, heavy rock and ore 
crushers, mine hoists, extrusion presses, and 
railway-train maintenance equipment. This 
company is also building uniflow steam engines 
for ships. The greatest interest was shown 
in the inspection of the newly developed nine- 
cylinder engine of a size and rating nearly twice 
as large as any previously produced by this 
concern. 


Mechanical Metering at 
New Orleans 


The New Orleans Section held its first meet- 
ing of the 1943-1944 year with an attendance of 
59 membersand guests. After the dinner, which 
was held at Armand’s Restaurant, the audience 
heard W. W. Tomes of Cochrane Corporation, 
Philadelphia, Pa., speak on ‘‘Metering in the 
Mechanical Field.’’ Mr. Tomes discussed par- 
ticularly the flow-meter, giving theory and 
fine points of design. A number of excep- 
tional installations were described. 


North Texas Holds Two 
Meetings 


On September 27 the North Texas Section 
enjoyed a 45-minute film ‘“The Making of a 
Texan’’ which depicted the construction of 
training planes from the drafting board to 
finished product. On October 7 this Branch 
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met to hear David C. Prince, member A.S.M.E., 
of the General Electric Co., speak on *‘Plan- 
ning for Postwar Prosperity.’’ Mr. Prince 
was president of the A.L.E.E. last year. He 
presented plans for postwar employment and 
illustrated his talk with charts and graphs 
showing the number of people engaged in all 
types of occupations for 1941 and 1943, and a 
projected victory (plus 2 years) along with the 
markets for all goods for the same years. 
“This was one of the most enlightening 
speeches heard in some time,’’ was the com- 
ment of Section members. 


After the War, What?— 
at Pittsburgh 


The Pittsburgh Section met on October 5 
at the Hotel William Penn. The guest 
speaker of the evening, Willard T. Chevalier, 
publisher of Business Week, gave a complete 
and studied analysis of postwar problems from 
the economic standpoint and each one’s per- 
sonal viewpoint. The problem of materials, 
money, markets, and manpower are going to 
continue to increase in complexity and our 
country is going to need alert guidance in 
order to retain the things for which we are 
fighting. 


Shipbuilding and Arc Welding 
at Providence 


The Providence Section met on October 5 
to hear J. S. MacDonald, vice-president and 
general manager of the Walsh-Kaiser Co., Inc., 
speak on “‘Shipbuilding."’ The speaker out- 
lined the construction of a ship beginning 
with the organization of the work and the 
planning and designing of the vessel. The 
various jobs were described and a progress 
chart was read, starting with the laying of the 
bottom shelf and ending with the application 
of the final coat of paint 23 days later. This 
Section met again on November 2 when it 
heard R. F. Wyer, application engineer of the 
General Electric Company, speak on ‘‘Modern 
Trends in Arc Welding.”” Mr. Wyer dis- 
cussed the new a-c welding technique. He 
described the advantages gained by elementary 
magnetic blowing of the arc, the increase in 
welding speed and welding heat, and ability to 
accomplish deep fusion with more strength 
in the weld. He also discussed light-metal 
welding of aluminum and magnesium with 
helium-shielded equipment. 


Raleigh Section Hears About 
Ventilation of Ships 


The Raleigh A.S.M.E. Section held a joint 
meeting with the A.S.H.&V.E. on October 22 
at Harvey's Cafeteria, Durham, N. C. The 
guest speaker of the evening, Commander T. H. 
Urdahl, spoke on ‘Ventilation of Ships." 
He stated that the ventilation of warships is 
essential for maintaining the highest efficiency 
of the working personnel. Over-ventilation 
means a reduction in armor weapons, speed, or 
Tange. This has made necessary a change from 
the old ‘‘rule-of-thumb” figuring to exact cal- 
culation. The number of ships involved has 
made standard sizes of equipment absolutely 
essential. 


931 


Photography Today at 
Rochester Section 


On October 21 the Rochester Section heard 
Harris B. Tuttle, photographic engineer of 
the Eastman Kodak Company, speak on 
“Photography Today’ which he illustrated 
with slides and motion pictures. There was 
an attendance of 200. Mr. Tuttle traced the 
use of photography in war from the Crimean 
war to the present time and described uses of 
photography in both training of recruits and 
in actual war operations, such as bombing, 
landing operations, detection of camouflage, 
and soon. Two movies shown demonstrated 
color photography and use of pictures of such 
types to teach history and other subjects by 
demonstration methods. 


San Francisco Holds 
Three Meetings 


The San Francisco Section met on September 
23 to hear Major W. Doble speak on “The 
Prelude to War.’’ Major Doble showed a 
feature-length film on this subject with addi- 
tional remarks on the factors leading to the 
present war. The Professional Division Com- 
mittee of the San Francisco Section held a 
luncheon meeting on October 21 at which 
time Dr. R. C. Shuey of the Bakelite Corpora- 
tion gave a short talk on ‘‘Plastics as Engi- 
neering Material.’’ Dr. Shuey discussed the 
element of plastics from the original Bakelite 
compounds to the present wide variety of plas- 
tic materials available. He showed typical 
samples of plastics as used for insulating mate- 
rial, gears, ball-bearing retainers, and other 
installations where plastic material has been 
used either for its mechanical or electrical 
property. 

On October 28 this Section met to hear J. B. 
Perego and Captain A. B. Court, U.S.N. re- 
tired, speak on “Planning and Production 
Control."’ Mr. Perego discussed the techni- 
cal aspects of production control including the 
co-ordination of plant activity with customer 
requirements. He outlined the basic require- 
ments of the control system giving concrete ex- 
amples of how it functioned in specific cases. 
Captain Court emphasized the importance of 
planning and production control, stating 
that it is a fundamental requirement for speedy 
victory and that will be of great value to 
industry when war production begins to 
taper off. 


St. Louis Section Hears 
Col. M. H. Davis 


The St. Louis Section held its October 
smoker at the Anheuser-Busch, Inc., Brewery 
as guests of Dr. Adalbert Von Gontard. Col. 
Merle H. Davis, Commanding Officer of 
St. Louis Ordnance District, was guest speaker. 
Colonel Davis began his speech by stating 
that the foundry industry, especially the 
malleable industry, has surged forward more 
in this war than any other industry. The 
steel-casting industry has also progressed 
considerably, especially since very thin sections 
can now be cast. However, Colonel Davis 
thought that the steel-casting industry was 
not very flexible for conversion purposes after 
the war since most of the shops are job shops, 
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The development of nonferrous industries has 
declined in this war due to material shortages 
of brass, copper, and so on. Of course, the 
light alloys due to the development of the 
airplane industry were now predominant. 
However, Colonel Davis’ contention was that 
aviation cannot consume all the aluminum 
capacity after the war because alloy steels and 
plastics will strongly compete with aluminum. 
He believed also that too many designs of ma- 
chine parts have been put down as screw- 
machine products with the result that screw ma- 
chines, especially Kingsburys, were now very 
plentiful. Therefore, because of their availa- 
bility, screw-machine products would become 
dominant after the war since every endeavor 
would be made to use these machines. 

Colonel Davis then described some of the 
forging machines used in producing high-ex- 
plosive shell forgings. He concluded his 
speech by stating that since the manufacturers 
have been forced to adhere to close tolerances 
required in the manufacture of ordnance ma- 
terial the result would be better products after 
this war. 

On October 22 Prof. Isaac Lippincott of 
Washington University addressed the St. 
Louis Section on “Economic Questions in 
Reconversion of Postwar Industry.’’ Profes- 
sor Lippincott discussed the economic phases 
of postwar industrial reconversion to peacetime 
activities. He explained renegotiation of 
contracts, cancellation of contracts, and 
financing of reconversion. The latter he con- 
siders the biggest problem, especially for small 
business. 


H. L. Harvill Speaks on Die 
Casting at So. Calif. 


On October 14 the Southern California Sec- 
tion met to hear H. L. Harvill, president of 
the H. L. Harvill Company, an outstanding 
engineer in the field of die casting, speak on 
“Die Casting—War and Postwar Applica- 
tions."’ A 35-minute sound film preceded Mr. 
Harvill's talk, showing some of the latest de- 
velopments in die casting. The speaker has 
been associated with the die-casting trade for 
many years. 


Our World of Color at 
Waterbury 


On October 26 the Waterbury Section met at 
the Hotel Elton where a talk was given by 
Norman F. Barnes on ‘‘Our World of Color.”’ 
This lecture described the nature of color, 
color-mixture principles, color harmony, in- 
dustrial application and control of color, and 
fluorescent and phosphorescent color. A large 
variety of apparatus and equipment was used 
for demonstration purposes. 


Cooling Towers Progress 
at West Virginia 


Ata meeting held at the Daniel Boone Hotel, 
Charleston, W. Va., on October 26, L. T. Mart, 
president of The Malrey Company, Kansas City, 
Kansas, spoke on “Cooling Towers Progress.” 
Mr. Mart, who is a well-known authority on 
cooling- tower design, traced the development 


of the cooling towers from the atmospheric deck- 
type tower with its excessive drift and loss of 
water to the modern induced-draft cross-flow 
mechanical cooling tower. L. B. McQuaid, 
the West Virginia's Section delegate to the 
Group V Local Section Conference, gave a 
report of the meeting held in Cincinnati. 
C. W. Obert, a member of the Metropolitan 
Section of the A.S.M.E., and a member of the 
A.S.M.E. Boiler Code Committee, gave a 
most enlightening report on his committee's 
activities. 

W. H. Buch, personnel director of The 
Electro-Metallurgical Corporation, Alloy, 
West Virginia, spoke on training within indus- 
try as advocated by the War Manpower Com- 
mission. He described the various programs 
which are being used to train inexperienced 
employees in their jobs and, in addition, the 
aids which hard-pressed supervisors may use 
to help themselves to gain a better understand- 
ing of their problems. 


Industrial Relations at 
Worcester Section 


On October 8 the Worcester Section met to 
hear R. W. Stoddard and A. L. Wilkinson dis- 
cuss “Industrial Relations.’’ Labor relations, 
wage plans, labor unions, employee welfare, 
and related subjects were covered,. Mr. Stod- 
dard spoke on improvement of employee 'rela- 
tions to avoid the need for‘unions and how to 
get along once a union is installed. Mr. Wil- 
kinson mentioned some general difficulties 
which are experienced with unions and with 
union contracts. 
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Management Problems at 
Western Washington 


The Western Washington Section met at 
the Gowman Hotel in Seattle, Washington, to 
hear Thomas S. McEwan, member A.S.M.E., 
speak on “‘Management Problems—Present 
and Future."" This meeting was held in con- 
junction with a Group VII regional conference 
and all delegates were present. In addition 
to the speaker, a sound-slide film on. “‘Steel 
Casting’’ was shown. 


Junior Metropolitan Group 
to Meet December 14 


On December 14, the junior group of the 
Metropolitan A.S.M.E. Section will be privi- 
leged to hear C. W. Gibbs of Ingersoll-Rand 
Company give a talk on “‘Compressed Air in 
Action."” Mr. Gibbs is an experienced speaker 
and a recognized authority on the subject of 
compressed air. He has had many years with 
the compressor engineering department of 
Ingersoll-Rand Company and is the author of 
many articles. Some of his most recent papers 
are: ‘‘How to. Get the Most From Compressed 
Air,”’ Factory Maintenance and. Management; 
“Why Allow Water in Compressed Air?’’ 
Power; and ‘‘Air Compressors, Their Selection 
and Application,’’ Pit and Quarry. 

An informal dinner will be served at 6 p.m. 
at the upstairs private dining room at Child’s 
Restaurant, 109 West 42nd Street. ($1.00 per 
person.) It is hoped that a goodly number will 
attend and get acquainted with their fellow 
members. 





With the Student Branches 





Industrial Inspection Trip at Oregon 
Military Report Quoted Verbatim 


N September 18 the Orgcon Srate 
Branca of 44 A.S.T. students made an 
inspection trip to Albany, Oregon, and we 
quote J. E. Johnson's military report on this 
trip. Mr. Johnson is the Branch Secretary. 
“1 Pursuant to authority granted Sep- 
tember 3, 1943, by O.S.C. Student Branch 


A.S.M.E., forty-four student members and 
three faculty members proceeded this date 
(September 18, 1943) from Corvallis, Oregon, 
to Albany, Oregon, for purpose of inspecting 
plants of Albany Plylock Corporation, Moun- 
tain States Power Co., and Kurre Ice Company. 

‘2 Transportation was by government ve- 
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hicle furnished by Motor Pool of A.S.T.U. 
3900. Time and place of departure, 1330 
hours from Men’s Dormitory. Arrival at 
Albany Plylock Corporation at 1400 hours. 

“3 Inspection of plant proceeded im- 
mediately with company officials acting as 
guides to four separate parties. In order ot 
process of manufacture, the salient points 
covered by the inspection were the dragsaw 
cutting of logs in the water; the raising, de- 
barking, and shaving of logs into thin sheets; 
the cutting, trimming, and sorting of the sheets; 
the drying ovens; the coating of sheets with 
blood glue and resin glue; the setting of the 
glue in the plywood panels by meansof the high 
frequency induction presses, which is the 
outstanding feature of the plant; and finally, 
the sanding and packing for shipment of the 
finished plywood. 

“4 Of especial interest were the large 
boilers and the steam-turbine-driven generator 
which provide the plant with power. 

‘5 Among the minor but impressive fea- 
tures of the plant were the circular saw blade 
sharpener with its various cams and kine- 
matic motions, and the clever means of patch- 
ing ply wood. 

“6 From the Albany Plylock Corporation 
the convoy proceeded to the Mountain States 
Power Co. plant. Upon detrucking, scouts 
reported the presence of a small store which 
immediately did a land-office ice cream and 
cold drink business. 

“7 The advance of the detachment upon 
the power plant was temporarily halted by 
wire and a good strong padlock until Profe ssor 
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Hughes properly signaled the man in charge 
and presented the password of the day. 

8 Inspected at the power plant were the 
450-horsepower Corliss Steam Engine of vin- 
tage 1906, the water-turbine-driven genera- 
tors, and the centrifugal pumps supplying 
water for the city of Albany. 

“9 The party next proceeded to the cold 
storage plant and in two groups inspected 
same from frozen prunes at 0 F to ice at 32 F. 
The machinery operating on the good old 
ammonia vapor refrigeration cycle came 
in for its share of attention and especially 
interesting was the method of manufacturing 
clear ice. 

“10 The mission successfully accom- 
plished, the Oregon State Branch of the 
A.S.M.E. entrucked at 1740 hours and re- 
turned to Corvallis, arriving at 1800 hours in 
time for chow.” 


California Branch Hears 
John Lindberg 


On October 4 the Cattrornta BRaNcH met to 
elect new officers for the next term. Chairman 
Austin Sanderson gave what was in effect a 
farewell speech and pep talk rolled into one. 
He then introduced the speakers of the even- 
ing, John Lindberg and Prof. L. M. K. Boelter, 
member A.S.M.E. Mr. Lindberg, an engineer 
with the Pan American Airways, described 
operational problems in air-transport service. 
Professor Boelter then gave a stimulating talk 
on the young engineer as a personality. In 
conclusion, Irwin Spitzer sounded an appeal 
for men to work on the magazine California 


Engineer. It seems that the magazine is suf- 
fering a man shortage and with all the “‘love- 
lies’’ cluttering up the California Engineer's 
office it’s beyond comprehension how such a 
shortage of manpower can exist. 

Cautrornta Tecnu Brancu met on September 
28 when films were shown on ““The Magic of 
Steam."’ The films were followed by a short 
business meeting. This Branch held another 
meeting on October 6 at which Dr. W. H. 
Pickering gave a lecture on ‘‘Electronics.”’ 
The speaker emphasized the increasing im- 
portance of electronic circuits to the mechani- 
cal engineer. The lecture was accompanied 
by an interesting demonstration of high-fre- 
quency radio. 


Case Branch Holds a 
Victory Dance 


Case Brancu held a Victory dance on Sep- 
tember 25 after the Case Vs. Baldwin-Wallace 
football game. The dance not only publicized 
the A.S.M.E. but announced the opening of 
another football season. Attendance was ex- 
cellent because of the post-game crowd and 
the dance was a boost to campus activities. 

On October 27 Crarkson Brancu held its 
meeting. Dr. Eugene K. Falls, member A.S. 
M.E., made the suggestion that the student 
engineering branches at Clarkson be combined. 
The possible advantages of this would be 
larger attendance, better entertainment, and 
greater opportunities for securing good speak- 
ers. 

Cororapo Brancw met on September 30. 
The meeting was opened by Chairman Hutchi- 
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son. Prof. H. H. Kob of the mechanical engi- 
neering department gave a talk on his per- 
sonal experiences as government construction 
engineer in Liberia, Africa, several years ago. 
This Branch held a joint meeting with the 
A.LE.E. and A.S.C.E. on October 4. E. W. 
Nitschke, chairman of the A.1.E.E., presided. 
Prof. J. T. Strate, member A.S.M.E., presented 
an interesting discussion of some of the pre- 
cautions to be taken while working in differ- 
ent fields of engineering. After the meeting 
the A.S.M.E. Branch acted as hosts to the 
combined group and served refreshments dur- 
ing a social hour. 


Diesel Engines at Drexel 


Drexet Brancn met on October 21 when a 
picture of the Branch members was taken for 
the ‘‘Lexerd,’’ the school yearbook. Total 
membership to date has reached an all-time 
high of 135 members of which 63 are student 
members of the parent Branch and five are 
coed mechanical engineers. The staff of the 
Drexel A.S.M.E. Branch publication, The 
Exhaust, were complimented on their first issue. 
Much of the credit for its success was given to 
chairman Arthur Watkins, originator, and 
Wm. Hoch, editor. The guest speaker, Max 
Essl, chief consulting engineer for Baldwin 
Locomotive Works, spoke on ‘Diesel En- 
gines."’ Following his talk, sound movies 
were shown illustrating the International 
Harvester Diesel. Prof. D. Dowell, member 
A.S.M.E., then gave a short talk emphasizing 
the importance to engineers of making an ef- 
fort to overcome the universally prevalent and 
unwise practice of publicly ‘knocking’ the 
organization to which they belong, whether it 
be school or industry. In conclusion an At- 
lantic Refining Company film, ‘Football High- 
lights of 1942°" was shown. 

University or Ixuinois Brancu held its 
first meeting of the semester on October 20 to 
elect new officers and discuss a membership 
drive to be held in the immediate future. 
Elections were as follows: Wm. W. Farnen, 
president; Fred L. Kahl, vice-president; Wil- 
bur K. Banner, treasurer; and Edwin K. Suth- 
erland, secretary. On October 27 this Branch 
met again when it enjoyed hearing H. W. 
Case, a representative of the Douglas Aircraft 
Corporation, describe two films ‘We Give 
Them Wings’ and ‘Design for Flying.” 
Five new members were taken into the Branch 
at this meeting. 

Iowa Branch met on August 11 when it 
elected new officers for the coming quarter. 
President Perelman then introduced the speaker 


of the evening, Prof. C. T. Grace, member 
A.S.M.E., who spoke on ‘Vibration Charac- 
teristics of a V-8 Engine.’’ This Branch held 
its first meeting of the fall quarter on October 
4. The program followed a dinner especially 
arranged for A.S.M.E. members and me- 
chanical-engineering faculty members. The 
speaker was Mr. Laube, vice-president in 
charge of engineering, Carrier Corporation. 
He was introduced by his old friend and 
teacher, Prof. R. A. Norman, member A.S. 
M.E. Mr. Laube, a graduate of the mechani- 
cal-engineering department of Iowa State Col- 
lege, told of his school days and of his experi- 
ences in industry. He spoke informally of 
his wide experiences and turned the meeting 
over to questions after his talk. 

‘Louistana State Branca invited fifteen 
initiates to its meeting on October 5, among 
them the newly elected president of the college 
of engineering. Chairman Chesson explained 
the purpose and advantages of the Branch. 
On October 28 this Branch met to make final 
plans for the banquet to be held at one of the 
Baton Rouge hotels in honor of the new mem- 
bers. Mr. Marion Moore, head of the Louisi- 
ana State University sugar factory, who has 
worked in Great Britain for many years, will 
be the guest speaker at this banquet. 

Micuican Minne and Teca Brancu held its 
first meeting on October 8. Plans were made 
for suitable programs for meetings to come. 
A list of speakers and subjects was read by 
program chairman Ellerthorpe who stated 
that all speakers are available through the 
headquarters of A.S.M.E. in New York City. 
This Branch met again on October 19 when 
plans were made to hold a social gathering on 
November 2, with the purpose of recruiting 
freshman mechanical students and providing 
an opportunity for all to get acquainted. 
After plans were discussed each student told 
briefly of any connection he had in industry, 
i.c. any engineering connection, to find out if 
any members were able to give an interesting 
lecture on their experiences. 

On October 12 fifty-one students and thre¢ 
faculty members of the Missourt Brancu held 
a meeting at which the picture ““The Sikorsky 
Helicopter’’ was shown, accompanied by a 
lecture on the same topic by Ira Cohn, student 
member. E. G. Moneymaker was elected 
vice-president of the Branch. 


Newark Branch Holds 
Joint Meeting 


The Newark Branca on October 8 held a 
joint meeting of the members of Student 


Branches of each of the professional student 
branches at the college—mechanicals, electri- 
cals, civils, and chemicals. This was the 
first meeting of its kind at this Branch and 


: in view of its success more joint meetings will 


be held in the future. The civil-engineering 
group furnished the speaker, Harold Osborne, 
a past-president of the A.I.E.E., of the 
American Telephone & Telegraph Company. 
His subject was ‘“The Conservation of Men 
and Materials in Wartime.”’ 

The N.Y.U. Eventnc Brancu held its 
meeting on September 28. A cordial welcome 
was extended to all new members and the 
chairman urged all present members to obtain 
new recruits to make the coming year at least 
equal to last year’s membership. 

NorTHEASTERN Brancw met on October 5. 
The first part of the evening was devoted to a 
businessmeeting. A program for the remainder 
of the year was discussed and committees 
were named to make preparations for the 
annual banquet. Announcement was made 
that Prof. A. Whittaker, member A.S.M.E., 
the faculty adviser, had left temporarily to 
teach war coursesatM.I.T. In the meantime, 
his duties will be assumed by Prof. Frederick 
A. Stearns, member A.S.M.E. At the conclu- 
sion of the business discussion, the speaker of 
the evening, Bernard Resnick, spoke on ‘*Ma- 
rine Lubrication,’’ a subject familiar to him 
through experience gained while a co-operative 
student employed at the Boston Navy Yard. 
On October 7 a joint meeting of the A.S.M.E. 
and the Society for Advancement of Manage- 
ment was held at Northeastern University 
and an interesting film on ‘Tool Design and 
Time and Motion Study,’’ was shown. 

Norta Carouina Branca held its first 
regular meeting this quarter on October 12. 
A new vice-president was elected, John Sim- 
monds. S. L. Furches, Jr., was elected to be 
the alternate for the Engineers Council. 
The president announced a new program to 
bring a greater attendance to the meetings. 
Before the next meeting personal letters are 
to be written to all eligible freshmen and 
sophomores inviting them to the next meeting 
of the Branch. 

On October 8 Onto Brancu held its first 
autumn-quarter meeting. Mr. Schwemler 
read an article from the Ohio State Lantern 
which described the senior mechanical engi- 
neers and their new head gear, the locomotive 
fireman’s cap. Dr.I. J. Wang of the electrical- 
engineering department gave an interesting 
talk on ‘“The Betatron.’’ This Branch held 
its second autumn meeting on October 22. 
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CENTRAL INDANA SECTION OF A.S.M.E. MEETING AT PURDUE UNIVERSITY 
(Engineers from all parts of Indiana attended the banquet held in conjunction with the Purdue Student Branch.) 


The chairman introduced Dr. Hofstetter of the 
department of optometry who gave a fine talk 
on “‘Color Blindness.” 

On October 5 Oxtanoma Brancn met and 
elected new officers for the ensuing year. 
Discussion of the mechanical exhibit at the 
Thirtieth Annual Engineers’ Open House fol- 
lowed and it was decided to have as many of 
the engines running as possible at this exhibit. 
New Army and Navy men on the campus were 
welcomed to the Branch and many transferred 
students were welcomed. A new faculty 
sponsor was chosen, Prof. E. F. Dawson, head 
of the mechanical-engineering department 
and an outstanding supporter of the Branch 
in the past. He replaces Prof. E. M. Sims, 
member A.S.M.E., who is now teaching at 
Oregon State College at Corvallis, Oregon. 

Pratt Brancu held its last meeting before 
gtaduation on October 13 for the election of 
new Officers. They are Thomas Wardle, 
chairman; Christian John Umland, Jr., vice- 
chairfhan; Ralph J. Benes, Jr., secretary; and 
Andrew Dedicos, treasurer. 


Development of Firearms at 
Purdue Branch 


Purpvug Brancx met on October 7 when 150 
mechanical engineers representing industries 
in Indianapolis, Columbus, Kokomo, and 
Chicago, attended a joint meeting of the Pur- 
due Student Branch and Central Indiana Sec- 
tion of the A.S.M.E. Forty of these engineers 
came from industries outside of Lafayette. 
The program consisted of an inspection trip 
through theresearch laboratories of the schools 
of mechanical engineering and aeronautical 
engineering, a dinner, and a program of demon- 
stration lectures. J. T. Agnew spoke on 
“Stress Corrosion in Steels;’’ Dr. C. R. Freberg 
on ‘The Application of Electrical Models to 
the Solution of Vibration Problems;’’ Dr. 
W. L. Sibbitt on ‘“The Shadow Method of 
Studying Convective Heat Flow;’’ and Mr. 
J. A. Hardy, on ‘The Measurement of High 
Frequency Pressures.’” . The lectures were fol- 
lowed by a discussion period. 

This Branch met again on October 20 when 
Mr. Elmer Waters interestingly traced the his- 
torical development of firearms. Mr. Waters, 
an amateur gun collector and secretary of the 
Tippecanoe County Historical Society, started 
out with the assertion that gunpowder was 
already known in China when Moses led the 
children of Israel from Egypt. Not until the 
Moors overran the Iberian peninsula, however, 
did Europeans know anything about that new 
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killing powder. In the beginning the develop- 
ment wasrather slow. Guns were clumsy and 
inaccurate. Even Gustaphus Adolphus still 
used such a monstrosity as a leather cannon, 
firing logs. In the last few centuries progress 
in rifle manufacture has been much more rapid. 
Germans led the development for many years. 

A development parallel to that of the rifle 
may be found in the pistol. Somewhere along 
the way we may find pocket-size pearl-handle 
arms of no more than five inches in length or 
guns with six barrels, which may be fired 
consecutively. This whole subject was well 
illustrated by samples from the speaker's col- 
lection and his large store of anecdotes. 

Captain Freel added a few words about 
the army rifle and then proceeded to show 
samples of some of the field gun ammunition 
now in use. He mentioned that, although the 
Garand rifle has been accepted as standard 
equipment, the Springfield and Enfield rifles 
are still in use for special purposes in the Army. 
Most of the guns now used are semiautomatic 
weapons, which means bullets are loaded 
automatically, but the trigger is pulled sepa- 
rately for each shot. Among the ordnance 
pieces exhibited, Captain Freel had shells 
ranging in size and purpose from the 37-mm 
armor-piercing shell with its blunt soft nose 
hiding the sharp point, to the 105-mm high- 
explosive shell with its shiny timing mecha- 
nism. Also included in the collection was one 
of the famous bazooka missiles. 

Rice Brancw met on September 1 to hear 
H. B. Madder, production engineer of Mission 
Manufacturing Co., Houston, Texas. He 
spoke of the manpower problem confronting 
production departments today stating that 
with the rapid turnover of labor, the normal 
percentage of scrap has necessarily increased. 
He predicted that the future of the engineer 
will be bright because there must always be a 
sufficient number of younger men to fill the 
places of the older men as they advance. On 
September 15 this Branch held another meet- 
ing to hear S. T. Sikes, Jr., of the Humble Oil 
and Refining Co., speak on ‘Drilling Prob- 
lems,’’ in which he discussed depth of well, 
casings, coring, drilling muds, and other 
phases of drilling operations. On October 6 
this Branch met to elect new officers for the 
semester starting November 1. 

Rutcers Branca met on October 19 and 
inaugurated a new idea for the regular meet- 
ings, that of having leading juniors plan and 
conduct the meetings so that they will be in a 
position to take over the leadership when 


seniors graduate. The first special meeting 
was very successful. Ed Davis was the pre- 
siding officer and Nick Fillipone was the 
acting secretary. Samuel Goldfarb gave a 
demonstration of a small model airplane. 
After the talk, a film ‘*Airflow’’ was shown. 


Amphibious Tanks at Santa Clara 


On September 22 the Santa Ciara Brancu 
held its first meeting which was devoted to 
introducing the new freshman students and 
the enlisted men in the A.S.T.U. stationed at 
Santa Clara, to the A.S.M.E. Student Branch. 
Dean G.L. Sullivan, member A.S.M.E., pointed 
to the benefits a student of engineering derives 
from joining the Branch. On October 6 this 
Branch again met. The guest speaker was 
Richard Fox, an alumnus now employed by 
the Food Machinery Corporation, San Jose, 
Calif., Division, whose company is now en- 
gaged in the production of amphibious tanks 
for the Navy and Marine Corps. The talk was 
presented as a preview to an inspection trip 
through the plant which has been arranged 
with the Navy Department by the Student 
Branch of the A.S.M.E. Following Mr. Fox, 
the chairman announced that a program for 
the coming school year had been compiled 
and that this year would be one of the most 
active in the history of the Branch. 

The regular meeting of the SouTHERN 
Mertxopist Brancu was held om September 24 
at the Fondren Library auditorium with 18 
members and 8 visitors present. Preliminary 
plans were made for an engineering students’ 
picnic to be held October 9. The guest 
speaker for the evening was David C. Pfeiffer, 
industrial engineer, Dallas Power & Light 
Company, Dallas, Texas, who gave a talk 
based on his paper ‘‘An Engineering Discus- 
sion of the Desiccation of Human Blood 
Plasma,’’ which was presented at the 1943 
Spring Meeting of the A.S.M.E. and pub- 
lished in Mgcuanicat ENGINEERING for May, 


1943, pp. 325-331. 
Bridge Construction at Stevens 


Stevens Teco Brancw met at the Hotel 
Plaza, Jersey City, N. J., on October 5 for a 
dinner meeting. Among those present were 
honorary chairman, Prof. K. J. Moser, 
member A.S.M.E., James R. Creese, vice- 
president of Stevens University, and Mont- 
gomery Case, well-known civil engineer, now 
retired, the guest of honor. Mr. Case kept 
the group entertained throughout the dinner 
by relating humorous and interesting anecdotes 
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cLass OF 1944 scHOOL OF ENGINEERING AT YALE UNIVERSITY 


(Senior mechanical engineers and mechanical-engineering department faculty.) 


from his checkered career in the engineering 
field. He told of many unusual incidents and 
facts concerning the construction of various 
bridges, such as the Philadelphia~Camden span, 
the George Washington Bridge, and the Outer- 
bridge Crossing. After the dinner, four reels 
of film showing the construction of the 
George Washington Bridge, step by step, and 
one reel on “‘Leaping Lena’’ the Tacoma 
Bridge, were presented. Mr. Case obtained 
the first-mentioned four reels from the Port 
of New York Authority for the meeting and 
loaned the last reel from his own collection. 
This get-together was a successful start 
toward a busy year for this Branch. 

The Tennessee Brancu held a meeting on 
September 30. It was decided to retain present 
officers for the fall season and to elect officers 
for the winter session by written ballot. 
Honorary chairman, Prof. F. H. Thomas, 
spoke for the benefie of new members, stressing 
the advantages of belonging to the A.S.M.E. 
Student Branch. Chairman Balthrop provided 
information on opportunities for awards and 
suggested that some of the members try for 
them. This Brancu held another meeting on 
October 13 to elect new officers for the winter 
session. James C. Hodges is the new chair- 
man, John Kerr, vice-chairman, and Stanley 
C. Huddleston, secretary and treasurer. A 
movie ‘‘Railroading’’ was shown. At its 
October 28 meeting four A.S.M.E. nominees 
for the engineering-ball queens were elected: 
one from each class: freshman, Julie Dossett; 
sophomore, Betty Jane Hicks; junior, Mary 
Virginia Cross; and senior, Ira Pickens. Prof. 
F. H. Thomas showed an excellent collection 
of color slides which he had photographed in 
the national parks and other places of interest. 


Texas Branch Holds Two Interesting 
Meetings 


On September 27 Texas Brancu held a busi- 
ness meeting, after which Robert Kidd showed 
three films. One was a government training 
film on the subject of the urgency of recogni- 
tion of enemy and friendly aircraft instantly. 
The picture was entitled ‘‘The Jap Zero,’ and 


included all the distinguishing characteristics 
of that plane. The film illustrated graphically 
the danger of using hasty judgment in starting 
to ‘‘shoot before you're sure.’’ The other 
films were ‘‘Football Thrills of 1942,”’ and 
“Sunday in the Valley of Mexico,’ a trav- 
elogue. On October 11 this Branch again met 
to hear Mr. Young of Houston. Mr. Young 
is a graduate of the Oklahoma A.&M. and 
has been active in the field of metal spraying 
for many years. He has been instrumental in 
developing much of the equipment now being 
used in this industry. His talk was on *‘Metal- 
lizing,"’ supplemented by a silent motion 
picture. 


Correction 


N the October issue, page 755, a meeting of 
Tue PENNSYLVANIA STATE COLLEGE BRANCH 
was erroneously credited to the University of 
Pennsylvania. The account should have 
read as follows: 


Penn State Hears Helicopter Principles 


On August 23 an audience of 300 students 
and townspeople enjoyed a lecture and film on 
the helicopter presented by Tue PennsYLVANIA 
State CoxtztecGe Brancu. Albert Yackle, 
president of the Branch, sketched the life of 
the inventor Igor Sikorsky before presenting 
Boris Osijnak, a senior in aeronautical engi- 
neering. Mr. Osijnak, supplementing the 
aerodynamics film with explanations, de- 
scribed the principles behind the helicopter, 
and pointea out that the safety feature of the 
airplane is that of constant speed, reducing the 
possibility of stalling to an impossibility. 
A second film presented was a technicolor 
movie showing one of the first he icopters in 
the various stages of flight. Charles Duke, 
an aeronautical-engineering senior, described 
the future helicopter as an airplane traveling 
at more than 80 miles per hour, and costing 
no more than the average modern automobile. 
Credit for this successful meeting should be 
accorded Prof. John W. Oehrli, who did much 
toward its planning. 


Metropolitan Section Hears 
Captain Manseau on Rais- 
ing of the ““Normandie’”’ 


ALVAGE operationson the U.S.S. Lafayette, 
former French liner Normandie, which cap- 
sized at her mooring, Pier 88, North River, 
New York, N. Y., on Feb. 9, 1942, as a result 
of flooding caused by attempts to extinguish a 
devastating fire, were outlined to the Metro- 
politan Division, A.S.M.E., at a meeting held 
in the Engineering Societies Auditorium, 
New York, N. Y., on Navy Day, Oct. 27,1943. 
Capt. B. E. Manseau, U.S.N., officer in 
charge of Ships Salvage Branch, of the Bureau 
of Ships of the Navy, who carried the responsi- 
bility of directing the salvage operations, was 
the principal speaker on this occasion. His 
address was followed by the showing of an 
intensely interesting Navy motion picture 
covering the many features of the salvage 
work. 

Capt. John I. Tooker, superintendent of the 
Operations, representing Merritt, Chapman, 
and Scott, the company which conducted the 
actual salvage work, was also present and 
spoke briefly and informally at the conclusion 
of the showing of the motion pictures. 

Harold V. Coes, president A.S.M.E., pre- 
sided at the meeting, which was jointly spon- 
sored by the Metropolitan Section and the 
Society of Naval Architects and Marine Engi- 
neers. F. P. Brand, of the A.S.M.E. Metro- 
politan Section, was in charge of arrangements 
of the meeting. 

So popular was the subject presented by Cap- 
tain Manseau that every available space in the 
Auditorium was occupied, doors and aisles 
were crowded with standees, and several hun- 
dred persons were turned away. 

A brief account of some of the principal fac- 
tors involved in the salvage operations ap- 
peared in the November, 1943, issue of Me- 
CHANICAL ENGINEERING, pages 814-815. It is 
hoped that Captain Manseau’s paper will be 
published in a later issue. 


(A.S.M.E. News continued on page 938) 
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HOW TUBE-TURN 

WELDING FITTINGS 

BENEFIT WAR 
INDUSTRY 


at mow 


TUBE TURNS STEEL £c 5 
BEFORE FORGING 















RGENT three-shift war plant schedules 

demand uninterrupted piping service— 
yet they impose triple duty on vital piping 
arteries. Fittings and joints bear the brunt 
of this wear and strain. 


Tube Turns’ exclusive manufacturing 
process actually improves on the top quality 
seamless steel tubing from which these 
fittings are forged. Proof lies in the 100X 
photomicrographs shown here. The finer 
grain quality in the Tube Turns metal 
structure guarantees the added strength 





Tube-Turn Welding Fittings 
prolongs piping service under wartime demands! 


and greater resistance to wear and corro- 
sion. Even better proof lies in the long, 
unfailing service Tube-Turn Welding Fit- 
tings are rendering in thousands of war 
plants today. 


TUBE TURNS (Inc.) Louisville, Ky. Branch Offices: 
New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, 
Seattle. . . . . Distributors located in principal cities. 


TUBE-TURN 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical Engi- 
neers. This Service is available to members and is operated on a co-operative, 
nonprofit basis. In applying for positions advertised by the Service, the ap- 
plicant agrees, if actually placed in a position through the Service as a result of 
an advertisement, to pay a placement fee in accordance with the rates as 
listed by the Service. These rates have been established in order to maintain 
an efficient, nonprofit personnel service and are available upon request. This 
also applies to registrants whose notices are placed in these columns. All 
replies should be addressed to the key numbers indicated and mailed to the 
New York office. When making application for a position include six cents in 
stamps for forwarding application to the employer and for returning when 
necessary. A weekly bulletin of engineering positions open is available to 
members of the co-operating societies at a subscription of $3 per quarter or $10 
per annum, payable in advance. 


New York 
8 West 40th St. 


Chicago 
211 


Boston, Mass. 
4 Park St. 


est Wacker Drive 100 Farnsworth Ave. 


San Francisco 
57 Post Street 


Detroit 





MEN AVAILABLE! 


GrapuaTe Mecuanicat ENGINEER, 41, 
married; varied experience with boilers, fuel 
burning and drying equipment, including erec- 
tion, seryice, and operation, desires superin- 
tendency of power plant or small factory in 
medium-sized city. Me-818-C1587. 

MecuanicaL ENGinger, 35, married; with 
wide variety of experience on maintenance de- 
sign and construction, and flow-meter installa- 
tion calculation and repair. One and one-half 
years’ experience power-plant piping fabrica- 
tion. Me-819-San Francisco and New York. 

GrapuaTe MeEcHANICAL ENGINEER, 44. 
Broad experience in design, fabrication, opera- 
tion, maintenance, repair, and inspection of 
boilers, pressure vessels, and piping in indus- 
trial, municipal, and public-utility plants. 
Over ten years in operation, maintenance, and 
inspection turbines, reciprocating machinery, 
and power-plant equipment as engineer and 
casualty-insurance inspector. Seeks oppor- 
tunity to put this experience to maximum use 
as chief engineer or other suitable super- 
visory work. Me-820. « 


POSITIONS AVAILABLE 


PLANT SUPERINTENDENT with experience 
with type of heavy equipment used in quarries, 
clay operations, lime plants, mines, or heavy 
construction. Cement manufacturing experi- 
ence desirable, not necessary. Apply by letter 
stating experience, draft status, reason for 
leaving previous employer and previous sala- 
ries received. Salary, $4200-$4800 a year. 
Michigan. W-2884D. 

MegcnanicaL Enotnger to design tools, to 
supervise and check their drafting, and to fol- 
low engineering developments through the 
plant in conjunction with production. At- 
tractive postwar outlook. Northern New 
York State. W-2897. 

Cuier InpustriaL Encinger who under- 
stands all phases of industrial engineering and 
is familiar with job evaluation. Will be in 
charge of industrial engineering in all of com- 
pany’s plants. $10,000-$12,000 a year. Head- 
quarters, New York State. W-2914. 

Process Encinggr with a thorough knowl- 


1 All men listed hold some form of A.S.M.E. 
membership. 





edge of manufacturing and standard methods 
used in such metal manufacturing plants as 
specialty steels. Should have a general knowl- 
edge of the metallurgy of tungsten and molyb- 
denum and the nickel-steels. Must be a metal- 
lurgist with practical experience. Should 
have some experience in power metallurgy and 
sintering. Salary, maximum $4800 a year. 
Pennsylvania. W-2921. 

Cuter Encineggr, over 40. Must be graduate 
engineer with considerable experience in plant- 
engineering department. Should have back- 
ground of design and process engineering and 
be acquainted with plant control and costs. 
Knowledge of ceramics essential. $5000- 
$10,000 a year. Permanent. New York, N. Y. 
W-2934. 

Desicn Encinegrs for program to cover de- 
velopment for postwar production on nation- 
wide basis. Applicants should have at least 
five years’ experience in general machine de- 
sign and those with experience in machinery 
related to canning, packaging, and processing 
of foods will be given preference. Salary open. 
California. Various divisions of the company 
throughout the United States. W-2941BCDS. 

Carer Encinegr for application engineering 
department, which designs Diesel-driven 
power units, using as component parts prod- 
ucts of subsidiary companies, as well as com- 
panies outside organization. Duties will be to 
supervise the work of department, advise, and 
supervise project engineers on all questions of 
designs, supervise building of pilot models and 
tests thereon. Will consider person with good 
experience in designing and building Diesel- 
driven power units. $8,000-$12,000 a year. 
New York, N. Y. W-2943. 

Propuction ManaGer to head department 
in which his immediate assistants would be 
production engineers, expediters, shop super- 
intendent, and shop foremen. Duties would be 
careful planning of materials flow from various 
vendors to stores and from stores to production 
floor. Must have good engineering experience, 
preferably in Diesel-driven power units, or in 
assembling of middle-size machinery. $10,000- 
$12,000 a year. New York,N.Y. W-2944. 

Assistant Cuter ENoinger with broad ex- 
perience for heavy chemical plant. Important 
position in large and expanding industry. 
Apply by letter giving full particulars, includ- 


~ 


MECHANICAL ENGINEERING 


ing references and salary desired. Northern 
Ohio. W-2946D. 

InpustriAL ENo1nzer to take charge of time- 
study department. Must have had some pre- 
vious supervisory experience and preferably 
knowledge of Bedeaux system. $5500 a year. 
New York, N. Y. W-2949. 

MECHANICAL OR ELEcTRICAL ENGINEER, 30- 
45, graduate with background in selling or 
commercial line to be used at present obtaining 
subcontracts and in general customer-control 
work. Position will eventually lead into sales 
on postwar work. $4000a year. New York, 
N.Y. W-2950. 

Mertuops Enoinzer to do process engineer- 
ing work in manufacture of electronic equip- 
ment. $5000 a year. New York, N. Y. 
W-2951. 

Cosr Estimator, preferably with some ex- 
perience in electronic-equipment manufactur- 
ing field. Must be able to estimate cost and 
manufacture, including costs on parts and ma- 
terials. $5000 a year. New York, N. Y. 
W-2952. 

InpustriaL ENG1NgER for management com- 
pany on industrial surveys and installations, 
i.e., cost systems, standards, and incentive 
plans. $5000-$8000a year. New York, N.Y. 
W-2953. 

GrapuaTE MEcHANICAL ENGINEER, Over 38, 
to represent company in territory. Will act as 
field-service engineer maintaining customers’ 
contacts and servicing mechanical testing 
equipment. Men required for state of Indiana 
and northern New York State. Permanent. 
Salary open. Interviews, New York, N. Y. 
W-2959. 

Master Mecnanic, older man with technical 
training preferred. Should have had considera- 
ble experience in general chemical-plant con- 
struction and maintenance and be able to super- 
vise all mechanical and electrical work. Per- 
manent. To $4200 a year. New York State. 
W-2969. 

SUPERINTENDENT, not over 45, for medium- 
sized brass foundry in eastern city. Company 
well-established in brass valve work. About 
$6500 a year. Permanent. W-2977. 

EstiMaTOR AND Process ENGINEER with ex- 
cellent experience in precise light machine- 
shop operations, to estimate costs, set time 
standards on the processing of parts for job 
shop work, $6000-$7500 a year. New York, 
N.Y. W-2985. 

Design Encinger. Must be college gradu- 
ate, with six to ten years’ experience. For de- 
velopment and research work, preferably in 
aeronautical, automotive, and small high- 
speed Diesel-engine manufacture. $6500- 
$7500 a year. Permanent. Northern New 
Jersey. W-2990. 

AssisTaNT PLANT SUPERINTENDENT, 32-38, to 
supervise plant personnel in assembly of small 
parts. Should have had some previous ex- 
perience in directing workers. $4200-$5200 a 
year. Permanent. New York,N.Y. W-3003. 

GENERAL SUPERINTENDENT OF ASSEMBLY. 
(4) Must be experienced in precision assembly 
work such as small intricate machined parts, 
cameras, instruments, or the like. $7500- 
$8000 a year. (4) Assistants or departmental 
superintendent with such experience. $6500- 
$7000 a year. New York,N. Y. W-3004. 

Enoinggrs. (a) Production Manager ex- 
perienced in planning operations, time study, 
and wage incentives, on precision machinery 

(A.S.M.E. News continued on page 940) 
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Helping the tire maker: Pictured here is a laboratory model of the new Westinghouse-developed ‘‘mass spectro- 
meter,” an adaptation of which analyzes gases with incredible swiftness and accuracy. Right now, one of the most 
important of its many uses is speeding up tremendously a step in the making of synthetic rubber. 


Westinghouse research accepts every wartime challenge... 





Under the spur of war, Westinghouse research is delving into numberless mysteries, not only 
in the vast field of electricity and electronics, but also in chemistry, physics, metallurgy, 
plastics. And as a result, out of the great Westinghouse laboratories has come a steady 
stream of new war products, and new and better ways of making old ones. 


Westinghouse research develops new talent 





for America... 





To Westinghouse, each year, come several hundred bud- 
ding scientists and engineers—to work, to learn, to blaze 
new trails in electrical research. And each year, through 
more than 100 Westinghouse scholarships, young men 
enter America’s engineering colleges to develop the native 
skill and talent that have made America great and will 
make it greater. 










Westinghouse research promises new 





wonders for peace... 





You have heard much talk of the marvels science will 
offer you after the War. Well, there will be marvels— 
plenty of them—and Westinghouse research is work- 
ing to contribute its full share. But we will never lose 
sight of what we consider our first duty: seeing that, 
beyond all question, each Westinghouse product, old 
or new, is the very finest of its kind. Westinghouse 
Electric & Manufacturing Co., Pittsburgh, Pennsyl- 
vania. Plants in 25 cities, offices everywhere. 
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work. $8500-$10,000 a year. (6) Assistant 
production engineers with similar experience. 
$7000-$7500 a year. New York, N. Y. 
W-3005. 

Prant Manacer, preferably graduate in 
business administration or mechanical engi- 
neering, 35~45, for management of packaging 
plant located within commuting distance of 
New York, N. Y. Should have had a well- 
rounded experience in plant management, in- 
cluding knowledge of personnel, industrial re- 
lations, and purchasing. Holds splendid op- 
portunity for engineer with vigor and far- 


sightedness to visualize and supervise modern 
plant management. Permanent. $6000-$8000 
a year. W-3006. 

ENGINggR with some experimental or de- 
velopment experience to analyze and improve 
machinery and mechanical processes in con- 
cern’s manufacturing plants. Should have 
sound knowledge of mechanics, dynamics, 
thermodynamics, and materials, and some 
creative and inventive ability; these are more 
important than extensive production, design, 
or power experience. Permanent. Salary 
open. Western Massachusetts. B-332. 








Candidates for Membership and Transfe 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after De- 
cember 27, 1943, provided no objection thereto 
is made before that date, and provided satis- 
factory replies have been received from the re- 
quired number of references. Any member 
who has either comments or objections should 
write to the secretary of The American Society 
of Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 


Apas, J. W., Dallas, Tex. (Rr) 
ANDERSEN, Epwarp A., Yeadon, Pa. 
Armstrona, Cuas. A. N., Omaha, Neb. 
Barsa, C. E., Norwood, Pa. (Rr) 
Benepict, Frep, Bremerton, Wash. 
Bennett, Doveras W., Norfolk, Va. (Re) 
Bennett, H. D., Toledo, Ohio 

Benns, J. J., Chicago, Ill. 

Berc, Loruar E., New Orleans, La. 
Bernpt, Paut, New York, N. Y. 
BrrmincHaM, M. A., Minneapolis, Minn. 
BLANCHARD, W. B., Newport News, Va. 
Biogeporn, Cuas. W., Wauwatosa, Wis. 
Bursack, Wo. W., Fitchburg, Mass. (Re) 
Cameron, Hueu C., Omaha, Nebr. 
CarMicuaBL, Jas. T., Shreveport, La. 
Crark, Cuas. J., Chicago, Ill. 

Crark, Evcene G., Yonkers, N. Y. 
Crayson, G. S., Denver, Colo. 

Cook, Cuas., Philadelphia, Pa. 
CrawrorD, W. F., Chicago, IIl. 

Crosstey, F.R.E., Detroit, Mich. 

DeLuca, Josern A., Jr., Wilmington, Del. 
Dopce, Rost. M., Montgomery County, Pa. 
Dyxuuizen, H. M., Fort Wayne, Ind. 
Exus, J. G. E., Shelton, Wash. 

Exrop, H.G., Jr., Annapolis, Md. 

Ey, Rosr. E., Bakersfield, Calif. 
Fercuson, Morris S., Salt Lake City, Utah 
Foopy, Joun J., New York, N. Y. 

Fox, Rost. B., Alameda, Calif. 

Frizep, ANtHony, New York, N. Y. 
Getiman, Cuas., North Bergen, N. J. 
Gut, Tuos. T., East Los Angeles, Calis. 
Gouem, G. C. W., Branford, Conn. 

Guster, Denarpv L., Morgantown, West Va. 
Hatt, Ausert E., Birmingham, Ala. 
Hammer, ALexanper, Trenton, N. J. 


Harvitt, Henry L., Anaheim, Calif. 
Heprank, Eucene F., Hyattsville, Md. 
Herximer, Hersert, New York, N. Y. 
Hovey, Oris W., Pittsburgh, Pa. 

Hunt, Myron C., Hagerstown, Ind. 
Hutton, Frank E., Chevy Chase, Md. 
Jounson, Harotp A., Oakland, Calif. 
Jounson, Water A., Ithaca, N. Y. 
LaCtatr, Darwin J., Brooklyn, N. Y. 
Lawrence, Hewson (Lieut. ), Pasadena, Calif. 
Le Gates, F. E., Cleveland, Ohio 

Lewis, Oxtver K., Jr., Oak Ridge, Tenn. 
Lincoin, W. C., East Orange, N. J. 
LinpeNn, Bertuotp A., Long Beach, N. Y. 
Matany, Hersert S., Cincinnati, Ohio 
McCann, Cuas. S., Racine, Wis. 

Mertz, Gro. W., New York, N. Y. 
Moregxanp, W. B., New Orieans, La. 
Morecan, Harry T., Philadelphia, Pa, 
Morrg tt, Mitton C., Trenton, N. J. (Re) 
Nantz, Merz E., Albany, Calif. 

Onur, BronisR., Storrs, Conn. 

PascuaL, Sant1aGoJ., Brooklyn, N. Y. 
Paton, A. Hugh, Montreal, Que., Canada 
Perrrer, HarorvE., Utica, N. Y. 

Peirce, A. W., Buchanan, Mich. 
Perriton, D. E., Toronto, Ont., Canada 
Pont, Ricnarp G., New York, N. Y. 
Price, Samu. R., Jr., New York, N. Y. 
Reep, Daniex R., Philadelphia, Pa. 
Rosertson, Wo. T., Houston, Tex. 
Rousuey, Ray E., Westover, Pa. 

Rovy, Aucust, New York, N. Y. 
Sanvowsk1, W., Brooklyn, N. Y. 

Sgarey, Puitie T., Dayton, Ohio 

Sutrer, Cuas. C., Long Island City, N. Y. 
Smauis, I. A. (Lreut.), Berlin, N. H. 
Situ, S. ARNoLD, Newington, Conn. 
Sparkes, Harry P., Newark, N. J. 
STEHMAN, Frepk. F., Brooklyn, N. Y. 
Straus, FERDINAND N., Fort Worth, Tex. 
Sturm, Geo. W., Takoma Park, Md. (Rt & T) 
SunpELL, Sat. S., Minneapolis, Minn. 
Streamer, A. C., Pittsburgh, Pa. 

Swarr, J. N., North Woodbury, Conn. 
SuTHERLAND, Rost. L., Chicago, Ill. 
SwWENGEL, FRANKLIN M., Avondale, Ariz. 
TANNEHILL, V. L., Fort Wayne, Ind. 

Tay or, JERoMEJ., Detroit, Mich. 
Txomason, Jos. A., Memphis, Tenn. (Rr) 
THROCKMORTON, EpmunD H., Rock Island, III. 
Tuurstin, H. A., Jr., Lester, Pa. 
Trawick, J. G., Birmingham, Ala. 
Unperwoop, J. Bruce, Toronto, Ont., Canada 
VoctTsperGER, ArtTHUR, Toledo, Ohio 


‘ 
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Watxer, T. H., Merion, Pa. 

Wana, T. S., New York, N. Y. 

Werericu, A. G., Lima, Ohio 

Witson, Wo. A., Jeannette, Pa. 

Wotrr, Ricnarp A., Washington, D. C. 
Wuest, Franx W., Barksdale, Wis. (Rt & T) 


CHANGE OF GRADING 


Transfers from Member 


Hotuns, Gzo. G., Montclair, N. J. 
Kren, A. C., Boston, Mass. 


Transfers from Junior 

BartraM, Paut R., Kenmore, N. Y. 

Erickson, Epw. A., Terre Haute, Ind. 

Fax, Metvin L., Wichita, Kans. 

GarbeN, Jos., Mamaroneck, N. Y. 

Geicer, W. C., Williamsport, Pa. 

KuFPENHEIMER, JOHN D., East Orange, N. J. 

Lamina, H. J., Camden, N. J. 

RiGHTMIRE, Branpon G., Cambridge, Mass. 

Smitu, Beaucnamp E., York, Pa. 

Soutumayp, C. G., Toronto, Ont., Canada 

Srogsser, R. F., Glendale, Calif. 

Tuomas, A. E. (Lr. Compr.), South Ozone 
Park, N. Y. 

Warina, R. W., South Orange, N. J. 

Wiis, Ricuarp L., Bethlehem, Pa. 

Woop, Watiacz D., Rochester, N. Y. 








Necrology 





HE deaths of the following members have 
recently been reported to headquarters: 


Bryson, Tanpy A., August, 1943 
GzorGE, JEromz R., November 1, 1942 
Goetz, Victor J., November 24, 1942 
Green, Wixuiam O., October 25, 1943 
Lapp, GrorGe T., October 3, 1943 
Mapsgn, Sern, October 23, 1943 
McCLietianb, Epwarp S., June 26, 1943 
Wacner, Jamgs J., January, 1942 











A.S.M.E. Transactions 
for November, 1943 





HE November, 1943, issue of the Transac- 
tions of the A.S.M.E. contains: 


Automatic Temperature-Recording Control 
System, by M. E. Moore 

Mechanics of Sheet-Metal Bending, by William 
Schroeder 

Lignite—Influence of Storage Conditions Upon 
Size Degradation, Size Stability, and Friabil- 
ity, by C. J. Eckhardt, Jr., and C. W. Yates 

Drying Characteristics of Vegetables—Riced 
Potatoes, by A. H. Brown and P. W. Kil- 
patrick 

A Thermal Anemometer for Low Velocity 
Flow, by R. A. Seban, W. H. Hillendahl, 
E. J. Gallagher, and A. L. London 

Investigation of Large Diesel-Engine Wrist- 
pins, Pistons, and Crankcase Explosions, by 
F. E. Faast 

Proposed Expressions for Roots’ Supercharger 
Design and Efficiencies, by F. A. Hiersch 

Portable Oil-Well Drilling and Servicing 
Equipment, by James Moon 

Theory of the Expanding of Boiler and Con- 
denser Tube Joints Through Rolling, by A. 
Nadai 

Fatigue Characteristics of Rubber, by F. L. 
Yost 
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ON EVERY BATTLEFRONT 


—keeping them flying, rolling, 


moving... not only at every 
point where shafts turn, where 
motion must be friction-free ... 
but also where maintenance 
operations must be kept at a 


minimum. 3216 


Nothing Rolls Like a Ball 


MECHANICAL ENGINEERING, December, 1943, Vol. 65, No. 12. Published monthly by The American Society of Mechanical Engineers, at 20th and Northampton Sts., Easton, Pa. Editorial 
ind Advertising departments, 29 West 39th St., New York 18,N. Y. Price 75c a copy, $6.00 a year; to members and affiliates, 50c a copy, $4.00 a year. Postage to Canada, 75c additional, to foreign 
puntries $1.50 additional. Entered as second-class matter December 21, 1920, at the Post Office at Easton, Pa., under the act of March 3, 1879. Member of the Audit Bureau of Circulations. 
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SKINNER “UNIVERSAL UNAFLOW” 
STEAM ENGINES 


are generating economical, 
dependable electric power 





















ee ERE outstanding | perfor 
* Unaflow” engines has de 


































MEAT PACKER Ss ee Tae ner paeliys + So D™ 
. meat packer in Indiana. THE SpECIALTIE . our claim that they are “the most on U steam 0 
Poe horizontal “UNIVERSAL TEX t— plant in Ob} UNA- engines builc.” Their high economy iaiieah + 
” ine, i : ee aie Sis é ee eee ee | 
UNAFLOW” Lg ag iso. Large oat “UNI ines of Oe, maintained throughout the life of the engine. bolic 
A-C generator. Steam pressur * Srea it 


Scores of installations have been paid forout of say-- 


175 psi., sat.; back pressure 0-5 




































By ; ; ‘ a Ses _ {frives 

; “Installed 1928. Exhaust rs “ings in fuel, or in comparison with purchased power. he 
ae d for building heat and a. : oS wi ° ‘ t has 

steam use CB si-s $843, 016 and 1997. ao Long life is another inherent quality of Skinner 

process. 120-199 Fistalled { for build : ee: ~ |Bynchr 
. = se - engines. Many of them have been operatingtwenty- — 1. ire 
five years or longer. In fact, the first poppet-valve — 
unaflow engine produced in the United States was nt 

built by Skinner Engine Company in 1913 and is oi 
still in operation, ug 
Our production facilities, at present, are devoted entirely to Although you may have a seemingly low rate . {f° 2° 
building Skinner Una flow Steam Engines for the war program per kilowatt-hour for purchased power, it will pay hens 
you to investigate, for postwar planning, how P achi 

much.tower your cost will be for power generated ible. 

lay, by Skinner “Universal Unaflow” Steam Engines. 
Our Seventy Th Anniversary ae ay 
A 3 
Proudly we fly the 1868 - 1943 


Army~Navy “E” Flag, 
awarded for 


endinrls tiation Back The Attack— With War Bonds 


SKINNER ENGINE COMPANY °°. ERIE, PA. 
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OILGEAR 


his rotary casting 
thine Oilgear Fluid 
ver solved 4 diffi- 
| design problems. 


and where it stops 
only Oilgear knows! 


NE of the many places in which 
Oilgear Fluid Power has been ap- 
lied to solve long-standing power 
pplication problems has been on the 
lrives of paper-making machines. Here 
t has provided the means of closely 
ynchronizing many motions so that 
e fragile web of paper under manu- 
acture can be handled at much higher 
peeds without rupture. 


Oilgear Fluid Power has supplied 
e now-it-can-be-done happy ending 
( many another long story of getting 
machinery to do the seemingly impos- 
ible. Among the many functions it 


provides are steplessly variable speed 
control of a moving member . . . trav- 
erse and return at different speeds... 
synchronizing of intricate sequences or 
cycles . . . a combination of straight- 
line and rotary motions. 


It is almost certain you will find a 
solution to your design problem in the 
versatility of Oilgear Fluid Power and 
the long experience of Oilgear Engineers 
with hundreds of companies building 
machines and mechanisms of widely 
diversified use. Now is the time to find 
out. The Oilgear Company, 1307 W. 
Bruce Street, Milwaukee, Wisconsin. 


ARE YOU TRYING TO: 


Apply large forces through long . . . or short 
. .. strokes at variable speeds? 


.- Obtain automatic work cycles, variable speeds 


in either direction ... with or without pre-set 
time dwell? 


Apply large forces through continuous or in- 
termittent reciprocating cycles at constant or 
variable velocities? 


Obtain extremely accurate control of either 
position or speed of a reciprocating member? 


Apply accurately variable pressure cither 
static or in motion? 


Closely synchronize various motions, oper- 
ations or functions? 


Apply light ... or heavy .. . forces at ex- 
tremely high velocities through either long or 
short distances of travel? 


Obtain continuous automatic reversing drives 
«t constant R P M or over a wide range of 
speed variation? 


Obtain accurate remote control of speed and 
direction of rotation, rates of acceleration 
and/or deceleration? 


. Obtain constant horsepower output through 


all or part of a speed range? 
Obtain automatic torque control? 


Obtain accurately matched speed of various 
rotating elements? 


Obtain constant speed output from a vari- 
able speed input? 


Obtain full pre-set automatic control, elimi- 
nation of problems of shock, vibration, etc.? 


You Need Oilgear! 



















~ 
TAKING THE BUGS 


OUT 
OF WORKING 
DRAWINGS... 


How to make working drawings 
in a hurry—that are accurate, 
complete and fool-proof—is the 


problem. 


You can devote your whole time 
to this problem when you have 


Typhonite Eldorado pencils in your 





hand. Smooth, accurately graded, 





strong, they do not throw ob- 


WARW 
stacles in the way. You'll learn inks- 
itio 





why by reading the interesting . olen 
23-page booklet describing the or 
Typhonite process. righin 
Write for your free copy to: Pencil a 

Sales Department 100-JI2_ Joseph Dixon hey’re 

Crucible Company, Jersey City 3, N. J. one 

in fro 

orse « 

TYPHONITE ee 
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‘fairbanks-Morse Scales 
in Warwork 







One of America’s freight-carrying giants of 

the air getting a weight check-up on two 

Fairbanks-Morse Aircraft Scales and a 
Fairbanks-Morse Crane Scale. 


WARWORK means weigh-work for Fair- 
mnks-Morse Scales. They’re weighing 
itions ... food... chemicals ... tanks 
.aircraft...shells... just about every- 
ing, in fact. They are weighing at speeds 
hich human hands can’t match. They’re 
tighing with accuracy that human eyes 
n't equal. They’re working in endless 
ifts that human stamina can’t endure. 
hey’re helping to speed up America’s war 
orton the production front, for Fairbanks- 
orse Scales are “at home”’ on the produc- 
in front, in peace or in war. Fairbanks, 
orse & Co., Fairbanks-Morse Building, 
hicago, Illinois. Frozen eggs—NOT for the Axis! 
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WHEN IS A PIPE SAFE? — 


and what Hele-Shaw has to do with it 





Pipes, tubes, and other high-pressure containers 
used to be tested by complicated arrangements of 
accumulators, intensifiers and valves. Often, leak- 
age made it impossible to develop proper testing 
pressures. Sometimes these ‘“‘one shot” devices failed 
to hold pressure on the first stroke and a second 
stroke was necessary. 

One inventive mind saw a better solution, using 
Hele-Shaw Fluid Power (oil under pressure). Work- 
ing with our engineers, he devised a tester for pro- 
ducing high hydrostatic pressures which applied 
















and sustained pressures automatically and free of 
fluctuations. This improved pipe testing machine 
could be adjusted quickly over a wide range of 
pressures, and could be remotely controlled. There 
were many more advantages. 

We're ready to put Hele-Shaw Fluid Power to 
work for you. Any post-war application concerning 
the improvement of a product or process, or simpli- 
fication of control or operation of a machine may be 
appropriate for the use of Hele-Shaw Fluid Power. 
Hele-Shaw engineers are ready to help you find out. 





OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, 
MARINE DECK AUXILIARIES, LO-HED HOISTS 





AMERICAN ENGINEERING COMPANY 


2414 





ARAMINGO AVENUE © PHILADELPHIA 2 5, 
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Tis is the pay 7 series of messages 


DEALING WITH THE PROBLEMS 
IN HEAT INSULATION FACED BY 
ENGINEERS AND SOLVED BY 
USING unibestos 





5a THE PROBLEMS tnicrcround steam tine 


UNION ASBESTOS & RUBBER CO. 


GENERAL OFFICES: 1821 SOUTH S4TH AVENUE, CICERO, ILLINOIS «© NEW YORK © SAN FRANCISCO 


© PATERSON, WN 








MECHANICAL ENGINEERING 


DECEMBER, 1943 - 7 











Not bullets, but surgical shock, has killed 
many a soldier in the wars of the past. 


Shock is a breakdown of the blood circu- 
latory system. Blood vessels contract. Cir- 
culation slows down, almost stops. If shock 
is too severe, death results. 

Today, when a soldier is wounded, blood 
plasma is injected into his circulatory 
system. The plasma acts as a sort of pump 
primer .. . fills up the collapsed veins and 
arteries... starts the system working again. 
By thus counteracting shock, plasma saves 
lives and reduces suffering. 

The whole blood you give at a Red Cross 
blood donor station goes through much 
processing before it gets to the front as 
plasma. At many points throughout the 


J, /, 26 12 d ’ 46 by 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The ““ HOUR OF CHARM," Sunday 10 P.M., EWT, NBC...‘ THE WORLD TODAY” News, Every Weekday 6:45 P. M., EWT, CBS 





processing accurately-controlled refrigera- 
tion must be used. 


To provide this refrigeration, General 
Electric has developed dependable refrig- 
erating equipment that is more efficient, 
more compact and more flexible—to meet 
difficult war conditions. 

This ‘s only one of the many ways General 


Electric Refrigeration and Air Conditioning 
are helping to make a better world. 


rrr ODIO" 

BUY WAR BONDS 
<x 

wnerrrorrorererr""" 


General Electric Company, Air Condition- 
ing and Commercial Refrigeration Divisions, 
Section 4312, Bloomfield, New Jersey. 
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TEERING 


Mo with more than forty years’ 
experience in the field of power trans- 


mission, is an important source of standard 
and special Roller Chain and Roller Chain 


attachments. 


Today, the phrase “Plenty On The Ball” 
applies to Morse Roller Chain in more ways 
than one ... because today, all around the 
world, Morse Roller Chain is at work in the 


1 tele 40) CHAINS 


MORSE 


MORSE CHAIN COMPANY  e 


ond 


ITHACA, N.Y. 


FLEXIBLE COUPLINGS 


polle” 


sil 


© DETROIT, MICH. e 








automotive and ordnance equipment of our 
fighting forces. Further, Morse Roller Chain 
is proving that it has “plenty on the ball” for 
any haul, for any power transmission job. 


If you are a user of roller chain, if you have 
a design problem concerned with power 
transmission .. . chances are it will pay you 
to talk with a Morse man. Naturally, there 
will be no cost or obligation on your part. 


CLUTCHES 


et CHAINS 


A BORG-WARNER INDUSTRY 
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SARC EVA AT 
700 OTHER PROBLEMS... 





“BAKELITE” PLASTICS—Problem Solvers for Industry 


When one manufacturer solves a wartime production 
problem by using the right BAKELITE plastic, the result 
may be helpful to many other manufacturers. In this 
spirit, we pass along here the solutions to seven typical 
problems, any one of which may provide the answer to 
yours. ‘The plastic materials discussed are, of course, 
available only for highly essential uses. 

Do you have a tough coatings problem? In recent 
tests, steel panels coated with a BAKELITE resin primer 
showed no blistering, pimpling, or rusting after 8,000 
hours of continuous water immersion, while other prim- 
ers failed at 300 hours. 

Does the molding of pieces thicker than ¥% inches, 
using thermosetting materials, interest you? Heatronic 
molding, a recent development of the Bakelite Labora- 
tories, makes this possible, speeds curing time 10 to 50 
per cent, drops molding pressure 30 to 40 per cent. 

These examples are typical of the scores of devel- 
opments you will be posted on if you keep in touch 
with Bakelite Plastics Headquarters. Our Engineering 
Staff and Development Laboratories have amassed a 
wealth of data that can help you now with your essen- 
tial production problems, or with your plans for the 
days to come. 

Write for specific technical literature. Please address 
Department 13. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


Css 


30 EAST 42ND STREET, NEW YORK 17, N.Y. 
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A manufacturer, wishing to eliminate the assembly of several parts 
normally required in small relay construction, designed an improved 
relay for which the base and stationary contact support were to be 
molded in one piece. A BAKELITE general-purpose molding material 
was specified for this unusual and complex construction. This material 
provides the desired dielectric qualities and fine finish. It also with- 
stands the severe vibration encountered in aircraft and shipboard in- 
stallations, as well as salt atmosphere and wide temperature variation; 
—from 60 deg. F. below zero to 180 deg. F. above. 
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Today, plywood can be made sturdy, durable, waterproof, an 
weather-resistant—with BAKELITE phenolic resin glue. Wartime ag A ti 
Plications, such as the plywood airplane and glider, Army trud four 
bodies, and Navy PT boat sections have demonstrated these propertieg ica’s 
Recently, carloads of BAKELITE phenol-bonded plywood were seq mok 
abroad to make pontoon bridges—stub-nosed boats that will float q@ weig 
rivers for months at a time, withstanding weathering and hard wea ance 











BOOKLET 13-A “BAKELITE HORIZONS” 
—This pamphlet provides a brief 


descriptions of the various BAK# 
LITE thermosetting and thermoplattypes | 





introduction to BAKELITE plastics. tic molding materials. with 

Describes the origin of plastics... hishes, 
their forms, fabricating techniques, “MOLDING TECHNIC FOR BAKELITRations 
and applications. AND VINYLITE PLASTICS” (Price $3.5@iques, 

—A 224-page manual on the art 

BOOKLET 13-P “A SIMPLIFIED GUIDE molding plastics. Contains late@0OKLE 
TO BAKELITE PLASTICS’—A16-page, technical data the designer, enS§NABLE 
illustrated booklet that describes, in neer, molder, and user should knoe wen 


about designing and fabricatimooyjet 
hot-set and cold-set molding mat@oating 
rials. heir p 


BOOKLET 13-L “BAKELITE LAMINA 
PLASTICS”—A 24-page illustra 
booklet. Describes, in detail, vari 


digest form, the various types of 
BAKELITE plastics and synthetic 
resin products. 


BOOKLET 13-M BAKELITE MOLDING 
PLASTICS”—A 32-page illustrated 
reference booklet. Gives technical 
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Now, lighting fixture sockets aboard America’s Victory Ships are 
molded of BAKELITE phenolic plastics. They are lighter, more compact, 
and more durable than sockets previously used. The manufacturer 
found that less breakage and faster assembly made possible a produc- 
tion jump of 10 to 15 per cent .. . pushed costs down 10 per cent. 
The new socket has been approved for use aboard all ships of our 


Merchant Marine, where it will withstand vibration and extremes in 
temperature change. 





A tiny blower measuring only four inches in diameter, weighing only 
four ounces, cools the radio and other electronic equipment on Amer- 
ica’s fighting aircraft. Using a BAKELITE general-purpose phenolic 
molding material, the manufacturer has been able to mold the light- 
weight blower housing to close tolerances, yet secure good heat resist- 
ance and mechanical strength. 


AN INTERESTING FEATURE of th 


le huge 
Curtiss Commando troop transport piane ts 
its use of an extremely lightweight, yet tough 
and durable antenna and pitot tube, molded 
at low pressure using a BAK§LITE laminating 
resiv. To provide strength needed to. with 
stand air pressures encountered in flight the 
mast is molded in one piece, using a special 
creped”™ cloth. Unlike conventional laminat 
ing cloth, this material, after it 
nated with BAKELITE phenolic resin, is 
creped” so that it can stretch in all direc 
tions in the molding process, Since the lami 
nations remain intact, the finished mast has 


unusually high mechanical strength 


is impreg 


The lining of the food containers used in Medical Corps hospital 
food carts must stand up against constant scraping with ladle or spoon 
when serving, and sudden temperature changes on sterilizing. That’s 
a tough assignment for any coating. Yet a BAKELITE resin baking 
finish does the job—and does it well. Known best before the war for 
its use in insulating and bonding armature and coil windings, these 
glasslike coatings have passed many rigid requirements in meeting 


today’s wartime needs in replacing plated linings for cans, drums, 
and tanks. 


’ ttl 
Wii. _. W11lthilia, 


Army, Navy, Federal housing developments, and Navy and Maritime 
ships are using plumbing accessories molded of BAKELITE cellulose 
acetate. Five hundred thousand faucet handles have already been pro- 
duced—and are proving highly successful because of their low heat trans- 
mission, good heat resistance, fine appearance, and resistance to corro- 
sion. Other developments include a shiny white elbow, for toilet flush 
tanks that will not shrink or distort in service. 


ous BAK® 


hermoplaftypes of laminated plastics made 


ith BAKELITE laminating var- 
ishes, and illustrates many appli- 
ations. Outlines fabricating tech- 
hiques, and gives ASTM data. 


eBOOKLET 13-V “BAKELITE HEAT-HARD- 
SENABLE VARNISH, ENAMEL, LACQUER, 
EMENT”’ — A 40-page illustrated 
ooklet. Describes resin- baking 
foatings and bonding materials— 
eir properties, uses, and advan- 


13-F “BAKELITE C-9 RESINS” 
A 12-page illustrated booklet for 
he paint and varnish technologist. 


Shows how these new resins accel- 
erate bodying time and improve 
performance of many surface coat- 
ings. 


BOOKLET 13-) “BAKELITE COATING 
PRODUCTS” — A 4-page folder for 
the paint and varnish technologist, 
describing the new water emul- 
sions based on C-9 resins. 


BOOKLET 13-Q “BAKELITE SEALING 
SOLUTIONS FOR POROUS CASTINGS” 
—A 4-page folder that tells how to 
reclaim porous and spongy castings 
by impregnating with resin-baking 
solutions. 


BAKELITE 


TRADE MARKS 


B 
oO 








THIS SERVICE 





For over 30 years . . . engineers, designers, draftsmen, and main- 
tenance supervisors have specified and used Barco Flexible Joints in 
important services. They have incorporated Barco Flexible Joints in 
designs and services where flexible connections have been required 
to take care of movement or absorb vibration in the transmission of 
steam, air, oil, water, chemicals, and many other fluids and gases. 

' Because of their ability to stand high pressures, high temperatures, 
and rough handling they have proved to be the most economical 
and satisfactory flexible conveyor obtainable. Our engineering de- 
partment will give you the information necessary to work out your 
flexible joint problems. Write to: Barco Manufacturing Company, 
1807 Winnemac, Chicago 40, Illinois. 


BARCO 


MANUFACTURING COMPANY, NOT INC. 
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--e HEAVY-DUTY PLANERS 


FOR FAST, ACCURATE, BIG SCALE PRODUCTION 


A limited number of these Heavy-Duty Liberty Planers now Also ask for Cat. No. 152, which illustrates and describes many 
ready for delivery. Wire, telephone or write for full particulars. other LIBERTY Planer styles and sizes that are now available. 


LIBERTY PLANERS 


HAMILTON, OHIO «+ U.S.A. 


Over a Quarter Century of Specialized Experience with Time-Tested Principles of Design 
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NICKEL AIDS THE CONSTRUCTION INDUSTRY 


to KEEP £m WorKING / 


Engineers who design construction 
equipment can take pride in the con- 
struction industry’s greatest achieve- 
ment...its part in building America’s 
“Arsenal of Democracy.” 


For they contributed to that amaz- 
ing success, even long before the war 
started. They designed the tools with 
which the job was done...found ways 
to make equipment durable, and thus 
prevented many a breakdown of ma- 
chinery at this critical time when noth- 
ing must interfere with the drive to- 
ward Victory. 


Familiar to them, as a means of giv- 
ing longer life to construction equip- 
ment, is the widespread use of Nickel 
Alloys. Those engineers have learned 
from long experience that Nickel im- 
parts toughness, strength, and corro- 
sion resistance to ferrous and non-fer- 


rous metals, and thus assures improved 
performance under the most severe 
conditions. 


Among them, as with men in many 
other industries, the saying is that “a 
little Nickel goes a long way” toward 
increasing dependability of machine 
parts—from gears to scraper blades, 
from dipper teeth to crusher rolls. 


The experience of contractors, engi- 
neers, and machine operators in the 
field supports this conviction of the 
designing engineers...proves that the 
products of leading manufacturers stand 
up longer under the stress of exacting 
service. 


It has been the privilege of INCO en- 
gineers and metallurgists to cooperate 
with the construction industry for many 
years. To men in all industries who de- 
sire assistance in the selection, abrica- 


tion, and heat treatment of ferrous and 
non-ferrous alloys, the International 
Nickel Company cordially extends an 
offer of counsel and data. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st., New York 5,N. 
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COLD ROLLING MILLS FOR SHEETS OF LIGHT METAL ALLOYS 
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ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
“a2 PUMPS:: ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK ed 


7N. 
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We have a photograph very much 
like the illustration on this page, but 
we cannot publish it. 

Its grim reality is simply too shock- 
ing; and yet that very reality might 
serve a useful purpose. For, all too 
many of us read the casualty list in 
terms of numbers, forgetting that each 
unit in the number is an American boy 
lost or wounded or dead. 

In very much the same way we read 
figures about production at home, for- 
getting that figures on production—and 
figures on lowered production due to 
slow downs—can be a real measure of 
the men who won’t come back. 

It is only when we think of these 
numbers of lost hours of production in 
life-and-death terms of men, that we 
realize how vital it is to win the earliest 
victory; and that the way we at home 
can best contribute toward this, is to 
eliminate industrial slow downs. 


A MESSAGE TO THOSE WHO FORGET 


Fortunately many types of slow 
downs can be prevented. 

Not among the least of these is the 
slow down due to valve failures. The 
way to prevent this type is to avoid 
valve trouble before it starts. 

Have the valves in your plant in- 
spected regularly. Have the operation 
and maintenance of valves entrusted 
to experienced hands. If workers are 
new, be sure that they are trained at 
the earliest moment to operate valves 
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JENKINS VALVES 


SINCE 


For every industrial, engineering, marine and power 
in Bronze, Iron, Cast Steel and 
Corrosion-Resisting Alloys ...125 to 600 lbs. pressure. 


plant service... 


(Painted from an actual war photograp 


properly. When new valves are in 
stalled, make sure that they are selected 
and installed by experts. 

Jenkins Engineers are ready to assis 
any management in developing a prac 
tical program of valve conservation. 


Reprints of this advertisement are available 
for display in your plant. 


Jenkins Bros., 80 White Street, New ‘ 
York 13, N. Y.; Bridgeport, Conn.; S Se 
Atlanta, Ga.; Boston, Mass.; Phila- 
delphia, Pa.; Chicago, IIl.. Jenkins 
Bros., Ltd., Montreal; London, Eng. 





1864 











Dut 
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Announcements in this section are supplied by current advertisers in 


MECHANICAL ENGINEERING and A.S.M.E. MECHANICAL CATALOG. 


This section is restricted to these advertisers. 
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Available literature may be secured by addressing a request to the ye : a 
~ or by oiling direct to the manufacturer and mentioning MECHANI 


rtment of MECHANICAL ENGINEERING 
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The Largest Internal Honing Machine 
in the World 





The above illustration shows the largest, 
hydraulically operated, Honing Machine 
built exclusively by Barnes Drill Co., 
Rockford, Illinois. The machine, having 
a 76-foot spindle stroke, is capable of honing 
42 inch diameter. Has automatic spindle 
rotation and hydraulic reciprocations. The 
Micromatic honing tools are also hydrauli- 
cally expanded to a positive stop for final 
size. Short stroking at any point and with- 
drawal of hone from the work piece are under 
control of the operator. Over-all length of 
machine, including work support bed, is 184 
feet—2 inches. Total weight of the ma- 
chine is 91,130 pounds. 

Total weight of intermediate driver and 
honing tool is 7,500 pounds. Bulletin No. 
135-D describes features, advantages, and 
specifications of various “‘Barnesdril” Hori- 
zontal, self-Oiling Hydraulic Honing Ma- 
chines for Internal and External Honing. 


Inverted Process Drilling 


The illustration shows one of the Heavy 
Duty Hydraulic Feed Drilling Machines 
made by _ Barnes 
Drill Co., Rockford, 
Illinois. It is origi- 
nal in design and 
typifies their line of 
“Hydram” Drilling, 
Boring and Reaming 
Machines. The 
sturdy, flared and 
flanged column on 
each size machine, 
supporting the spa- 
cious superstructure, 
presents a well pro- 
portioned mass 
of tremendous 
strength, rigidness 
and power. The hy- 
draulic cylinder car- 
rying the ram (hence 
“Hydram”’) and the 
spindle are placed so 
as to bring the feeding pressure directly 
above the work. 

Briefly the work is chucked on the spindle 
and the twist drill is held stationary on the 
base with oil tubes running through the twist 
Drill, feeding coolant under 250 lbs. pressure 
to the point of the twist drill. Thus gravity 
and the flow of oil constantly clear the chips. 
On a job some 28” with a 4 5/32” twist drill, 
the time has been cut from 6 hours to 25 
minutes. 





Bulletin No. 134-E illustrates and describes 
the features, advantages and specifications 
of the “Barnesdril” Hydram, Self-Oiling, 
Hydraulic, Drilling, Boring and Reaming 
Machines. A repeat of a recent article on 
“Inverted Process Drilling” also is available. 


Multi-Pass Electric Oil Heaters 


The Hynes Electric Heating Co. have 
extended their line of Multi-pass electric oil 
heaters. This includes many new sizes, 
explosion-proof units, and special high 
velocity flow types. These electric heaters 
are used for preheating fuel, lubricating and 
insulating oils for centrifuging, and for heat 
transfer oils to be circulated through jacketed 
process vessels. They are also used in heat- 
ing chemicals and other liquids under pump 
circulation. The controlled flow of compact 
yet large area surfaces of low unit heat 
density insures an exceptionally efficient heat 
transfer without local hot spots. 

Full details about the Hynes Electric 
Heating systems for circulating oils and other 
fluids can be obtained by writing to the 
Hynes Electric Heating Co., West & Clinton 
Sts., Camden, N. J. 


New Heavy Duty Hydraulic 
Metal Cutting Machine 








The Racine Tool & Machine Co., Racine, 
Wis., has just announced the development 
of a new 20” X 20” capacity Metal Cutting 
Machine known as their model #36C illus- 
trated above. It is said this machine was 
designed primarily to provide low cost cut- 
ting with a thin cutting tool in large size 
materials. It is claimed that this machine 
is particularly adaptable to use on die block 
steel and other costly materials. The com- 
paratively light-weight blade used removes 
only a small amount of metal in the form of 
chips, and where multiple cuts are made it 
is claimed a substantial saving results from 
this feature alone. 

This machine is hydraulically operated, 
full control being placed on a single lever. 
A special dual type feed is used which the 
manufacturer claims is an exclusive feature 
possessing rather novel advantages. It 
provides a fast-cutting speed in light mate- 
rials and yet is arranged for a positive pre- 
determined rate of cutting in die blocks, 
alloys and tool steel. A three speed trans- 
mission provides cutting speeds of 55-85 
and 115 strokes per minute. A three H.P. 
motor drive through “V”’ belts is connected 
to the three speed transmission by a Twin 
Disc clutch. 


The manufacturer offers a new bulletin 
entitled “Presenting No. 36-C” in which 
complete information is given on this new 
elie. 


Infinitely Variable Speed P.I.V. Gear 
Mechanism Now Available for Integral 
Designing into Machine Tools 

The proper cutting speed of a machine tool 
is determined by many factors, such as the 
cutting tool material and heat treatment, 
tool life, the material to be machined, the 
coolant used, type of cut, and size of chip. 
Some of these values are known, whereas 
others must be determined in practice. 








And it follows that the operator is free to 
regulate the cutting speed to suit the tool, 
work, and other variables when the machine 
is equipped with infinitely variable speed 
that is instantly available without shutting 
down the operation. 

In attempting to modernize existing ma- 
chine tools to meet present-day conditions 
and achieve the maximum in production, 
many machine tool users have purchased 
and mounted or in some way applied com- 
plete self-contained P.I.V. variable speed 
transmission units to these machines. Cer- 
tain machine tool builders have also applied 
complete commercial P.I.V. variable speed 
units to existing designs. 

Now however comes an announcement by 
Link-Belt Co., Philadelphia, 40, that they 
are prepared to supply the bare mechanism 
of their P.I.V. Gear (without housing) to- 
gether with technical information which will 
enable the machine tool engineer to embody 
this infinitely variable speed transmission 
into the machine as an integral part of it, 
even running it in the same oil reservoir 
with the change gear sets. 

The bare P.I.V. mechanism is shown in 
photograph. The operating speed within each 
speed range is regulated by handwheel or 
lever. 

As always, the P.I.V. Gear mechanism is 
of compact, all-metal construction, employ- 
ing a unique positive drive chain making 
side contact with radial teeth cut on the 
two adjustable-diameter discs constituting 
each of the two wheels the chain connects. 

P.I.V. Gear catalog No. 1874 and further 


information on the application of the bare 
Continued on page 23 
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Simple method of applying high speed tips 


Information supplied by an Industrial Publication 


Copper brazing offers a readily available means 
of mounting high speed steel tips on low alloy 
shanks for cutting tools. 

The procedure is quite simple. A recess milled 
in the shank is thoroughly cleaned and coated with 
brazing flux. The flux is also applied to the high 
speed steel tip. A copper shim (0.003 to 0.005 in. 
thick) is cut to the size of the recess. 

The shank is heated until the flux flows freely 
before the shim is fitted in the recess. After the 
shim and tip are put in place, the assembly is 
brought up to 1650° F., in a preheating furnace. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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Then the assembly is transferred to a high 
heat furnace and held at quenching temperature 
(2200-2350° F.) until the tip is soaked through. 
Copper melts at 1980° F., therefore the shim 
will melt and spread over the interfaces, forming 
a firm bond. 

After withdrawal from the furnace the tip is 
aligned and pressed into place to squeeze out 
excess copper and flux. As soon as the tip is well 
bonded to the shank, that end is oil quenched. 
Final operation consists of the usual high speed 
steel temper at 1000-1050° F. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUMe”CALCIUM MOLYBDATE” 
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«Keep Informed 


P.I.V. mechanism to integral machine tool 
designs, or complete in housings of standard 
or special design, may be obtained by writing 
direct to the Link-Belt Plant at 2045 W. 
Hunting Park Avenue, Philadelphia 40, 
Penna. 


Broaching Information Available 


Pictured above is the 5-broach indexing | 
head for the new Lapointe Broach Rifling | 
Machine which does all internal rifling jobs | 
on guns ranging from the small Reisings | 
and Garands to the large Bofors and 125 mm. | 
Anti-aircrafts. Information on this new | 
broaching operation along with information 
on airplane manufacture by broaching is now | 


available from the parent company. 
While broaching is a relatively new type 
of machine to most industrial shops, it was 


largely responsible for the large automobile | 
and appliance production of precision parts | 


and now is used in all types of armament 


manufacture where precision and production | 


is required. 

The Lapointe Machine Tool Co., Hudson, 
Mass., pioneers in the art of Broaching— 
Bulletin numbers on Standard Machines as 
follows: Horizontal Machines, #126-132; 
Pull Down, #125; Single Ram Surface, #130; 
Duplex Surface, #131; Vertical Presses, 
#110 & #111; Broach Sharpener, #120; 
Hydraulic Pumps, #122 & #127; Universal 
Horizontal, #129; Rotor Kut Broaches, 
#100; also standard broach charts. A card 
or letterhead will put you on the mailing 
list for future bulletins. 


Precision Balancing 


Unbalance of armatures can be located in 
'/s to 1/19 the time required for mechanical 
balancing with this dynetric balancing unit 
used by Westinghouse at East Pittsburgh. 
It is possible to precision balance armatures 
for 50 HP to 200 HP motors to !/10,000 of an 
inch of linear movement. Last month, 1000 
armatures were balanced on this machine. 


The operator proceeds as follows when he 
balances an armature: (1) Places the shaft 
of the armature in floating bearings. (2) 
Connects the armature shaft to that of a 
motor driven sine wave generator. (3) Adds 
a known weight of molding clay to one end 

Continued on page 24 
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- OF THE “BIG VOICE” 


Commands and instructions over loud speakers di- 
rect the operations of landing forces and combat 
units. To operate these, and other communication 
systems, power is supplied by portable gasoline en- 
gine powered generators. One more combat duty 
added to the many standard and special applications 
powered by hundreds of thousands of dependable, 
instant-starting, 4-cycle, air-cooled Briggs & Stratton 
engines now serving our armed forces. 








| pe teen are requested from 
those manufacturers who require 
portable gasoline engine power for 
war production — or for their post- 
war gasoline-powered equipment 
now being planned. 

We are better prepared than ever 
to carry on the traditions of 
Briggs & Stratton engines — with 
the same high standards of quality 
and precision manufacture, their 
rugged dependability, easy starting 
and economical performance — all 
the features that have earned for 
Briggs & Stratton the reputation 
of “the world’s finest air-cooled 
gasoline engines.” 

“It’s powered right — when it’s 
powered by Briggs & Stratton” 
BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U. S. A. 


BACK THE ATTACK 
BUY WAR BONDS 


GASOLINE 
ENGINES~ 


be 
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FRASER-BRACE ENGINEERING CO.,, Inc. 


Design, construction and installation 
of complete plants and projects 


Mechanical, Heavy Industries, Shipbuilding, Hydro-Electric Develop- 
ments, Power Plants, Chemical and Refining Plants, Process Industries, 


Metallurgical Developments and Processes, Explosives, Plastics, 
Water Supply and Treatment, Sewage and Industrial Wastes Treatment. 


« REPORTS - APPRAISALS - CONSULTING - 
10 East 40th Street 


New York 16, N. Y. 























(F YOU WANTED A LOT OF PUMPS 
FOR SPECIFIC JOBS...1N A HURRY 
eee WHERE WOULD YOU CO? 





Write, stating the 
type of work you are 
engaged in, and 
Goulds will forward 
you a complete set 
of literature illustrat- 
ing and describing 
the Goulds Pumps 
that have been de- 
veloped specifically 
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of the armature at the 0 reference®point of 
the sine wave generator index wheel. (4) 
Rotates armature at 600 rpm. (5) Manually 
adjusts sine wave generator until the rotor 
is in phase with the stator, at which point 
the armature is in balance with the machine, 
(6) Weight of metal necessary to bring one 
end of the armature in balance is read on the 
scale of the large instrument in center of 
panel. The horizontal movement of the 
armature, due to vibration, is transmitted 
by the floating bearings through a mechani- 
cal connection to an electrical coil whence it 
is electrically transmitted to electronic tubes 
which amplify the unbalance so it can be 
recorded by the instrument. (7) Sine wave 
stator index wheel indicates place on arma- 
ture with respect to 0 reference point of the 
sine wave generator index wheel where the 
weight that was read on the instrument 
must be added to bring that end of the 
armature in balance. The operator then 
repeats these steps for balancing the opposite 
end of the armature. 


Ingersoll-Rand Pumps on 20” 
War Emergency Products Line 


Ingersoll-Rand Co., 11 Broadway, New 
York 4, N. Y., is supplying 41 pumps for 
the War Emergency Pipe-Line project 
known as the 20” Products Line. This line 
will parallel the 24” line, popularly known 
as the “Big Inch.”” The Products Line will 
carry finished refinery products, such as 
gasoline and fuel oil, whereas the “Big Inch” 
will normally carry crude oil. 


for your industry. 
Goulds Pumps are 











available, you 
have a suitable pri- 
ority rating. 





GUPPOSE you were handed the orders for a whole fleet of coastwise 
tugs, each of which had to be equipped with half a dozen pumps... 
and each pump had to be designed for the job it was to do? 

Suppose you had the contract for an oil pipe line with a dozen or more 
heavy duty, high pressure pumps able to stand up under continuous 
24 hours a day service? 

Or suppose you were completely re-equipping your plant to meet 
increased production demands and your whole process hinged on the 
fluid handling efficiency of your pumping system? 





The pumps, which were especially de- 





Where could you go where you would be sure of 
getting the pumps that were designed to do those 
specific jobs? ere could you go where you could 
get any or all of these pumps from the one source? 


Goulds has the answer to that . . . as it had in the 
actual cases mentioned here. Out of 96 years of 
exclusive specialization on pumps and pumping 
problems Goulds has developed a complete line of 
pumps designed to meet any pumping requirements, 
large or small. Because no one pump, nor any one 
type of pumping equipment, is suitable for all pur- 
poses, Goulds, as pump specialists, offer a complete 
line of reciprocating, rotary and centrifugal pumps 
in all sizes and capacities, out of which can be 
selected the pump for the job. 





PUMPS INC. 


SENECA FALLS, N. Y. 














signed for this particular job, are single- 
stage, centrifugal units. Since it was speci- 
fied that no critical materials should be em- 
bodied in the pumps, all major castings are 
of high-grade cast iron. 

Each pump is driven by a 3570-rpm, 
1500-hp electric motor and operates against 
a total head of 825 ft. Three such ma- 
chines in each pumping station will operate 
in series to produce a final line pressure of 
800 Ib. per sq. in. This pressure is gradually 
reduced by friction between stations until 
the suction pressure at the succeeding station 
is about 30 lb. per sq. in. The first pump in 
the series of three builds this pressure up to 
287 lb. per sq. in.; the second one to 544 
lb. per sq. in.; and the third one to the final 
pressure of 800 Ib. per sq. in. Capacity of 
the line will be 235,000 barrels per day, 
which is 6855 gpm. 

The pumps are so designed that two may 
operate in series or one may operate alone 
if such an arrangement is desired. With two 
pumps operating in series, the line will 
deliver about 83% of its rated capacity, and 
with one pump alone about 55% of rated 
capacity. 

These pumps, Ingersoll-Rand Class 
12BHVS, are single-stage, centrifugal units 
of the horizontally split, volute type. 
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Casing is split on the horizontal center- 
line. Suction and discharge nozzles and 
pump feet are part of the lower half-casing. 
The upper half is easily removed to allow 
access to the working parts. 

Shaft is extra-heavy to provide smooth 
operation. Within the pump, and through 
the stuffing boxes, the shaft is entirely 
covered by the impeller and protecting 
sleeves. 

Efficient impeller is of the double-suction, 
volute type. It is sealed by double impeller 
rings of the shrouded type. 

Bearings are of the Ingersoll-Rand self- 
aligning, sleeve type. A ball thrust bearing 
is incorporated in the outboard bearing 
housing. The bearings are oil-lubricated, 
and the bearing bodies are arranged for 
water-cooling. 

Deep stuffing boxes seal the shaft. They 
are equipped with a sealing gland and a 
needle valve connection to the casing. 
Thus the oil being pumped may be used as 
sealing liquid in the stuffing boxes. 


New Buoyancy-Type Instrument Both 
Controls and Indicates Liquid Level 


With the announcement of its new Level- 
Buoy the Taylor Instrument Cos. of Roches- 
ter, N. Y., adds to its line a buoyancy-type 
instrument which both controls and _ indi- 
cates liquid level. The instrument 


new 





employs the Taylor Fulscope 
Control Mechanism with 
either completely Adjustable 
Sensitivity for smooth throt- 
tling level control, or Auto- 
matic Reset for averaging of 
liquid level with a minimum 
disturbance to the process. 

A torque tube transmits 
the level changes to the in- 
strument mechanism. This eliminates a 
stuffing box with its need for lubrication or 
packing and gives a closed system which 
eliminates leakage. The torque tube is 
interchangeable with the ones used in the 
Taylor Aneroid Manometer which is a real 
advantage to instrument users in minimizing 
inventories of spare parts. There are no 
internal pivots to cause friction or wear. 

The Level-Buoy handles liquids with 
specific gravities between .2 and 2.0. It is 
available in the following standard ranges: 
14”, 32”, 60”, 72” and 120”. 





New Portable DeWalt Radial Saw 


DeWalt Products Corp., Lancaster, Pa., 
originators and manufacturers of the well- 
known radial cutting machines, announce a 
new portable model, built especially for 
cutting right on the spot, thus saving mate- 
rials handling, cutting time, and relieving 
manpower for gther jobs. Ideal for use on 
the job or around the plant, since two men 
can easily carry it. 

It will cross cut material 14” wide X 1”, 
12” X 3” with 12” saw, and rip from 0” to 
26” wide. It will also miter, rip, bevel cut 
off, double miter, and bevel rip. With 
such tools as dado heads, shaper cutters, 
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router bits, and others, this machine is 
actually a woodworking shop in itself. In 
addition, the machine will cut light metals, 
ferrous and non-ferrous, when equipped with 
metal saw or abrasive wheel. 





The unit features three simple DeWalt | 
radial adjustments. The sturdy cantilever | 
arm moves vertically, swings horizontally. | 
The yoke rolls along the arm, rotates hori- | 
zontally. The motor in it tilts at any angle. 
Regardless of the operation being made, the 
machine is perfectly balanced, since the 
weight of the motor is always in line with 
the center line of yoke, arm and column. 

This new machine is available in 1/2, 2 
and 3 hp. sizes. The direct drive motor is 
protected type, Formex Fiberglas insulated, 


a three component lens of the 
system. 


throughout the 
astigmatism and distortion. 


| 
now available 


1819 Broadway, 





Continued on page 26 





Photoelastic 
Polariscope 


for Stress Determination 





d on 
theoretical solutions, but also in the 
solution of problems where theoretical 
analysis is notavailable. Where weight 

space must be conserved actual 
stress distribution is more important than 
stress indicated by theoretical analysis. 


In the new model polariscope of 41/4” clear 
aperture, the parallel beam is collected 
by a rear element and condensed through 


Cooke 


In the new larger unit (8'/,” 
aperture) a four component lens of the 
Omnar system is used. The image is sharp 
field, free of aberration, 


Literature of new model polariscope 


POLARIZING INSTRUMENT CO., Inc. 
New York 23, N. Y. 
* T. M. Reg. U. S. Pat. Off. by Polaroid Corporation 








TWO YEARS OF CALLING ATTENTION TO SAVING CHROMIUM 


This advertisement ran in 1941 


<— 





SAVE CHROMIUM 
HELP NATIONAGMRDEFENSE 


-_ Mt, 


You can save chromium for def and save money in your own plant by using our 
Chrom Glucosate. You are wasting chromium, badly needed in our National Defense 
program, when you use it for corrosion control instead of chrom glucosate. 
Look at this table of comparison. It tells a commanding story. 
COMPARATIVE CHROMIUM CONSUMPTION USING GLUCOSATES AS 
COMPARED TO CHROMATES 












Ant. in form of SODIUM BICHROMATE 
Glucosate 


Amt. as dichromate Application Saving 
17 pounds 100 pounds Calcium Brine 83 Ibs. 
17 pounds 200 pounds Salt Brine 183 Ibs. 
34 pounds 500 pounds Cooling Water 466 lbs. 
4 i Damas 7 . pan 
3 pounds pounds cium Brine S. 
3 pate 132 pounds Salt Brine 129 Ibs. 
10 pounds 330 pounds Cooling Water 320 Ibs. 









Help us to stop the waste of chromium ore. 
Switch to Chrom Glucosate at once and tell 
your business acquaintances the story of 
Chrom Glucosate too. 


es 
CONSULTANTS 





D.W.HAERING & CO. INC. 


GENERAL OFFICES: 
CHICAGO, 


205 West Wacker Drive 
ILLINOIS 
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Begin with 
‘the Finest 
Cutting Fluids... 


THEN APPLY THEM PROPERLY... 


@ Anything less than the best cutting fluids 
available is a handicap to your production. 
Equally important is proper application. 
Stuart Oil Products and Stuart Oil Engineering 
will give all the advantages it is possible to get 


from cutting fluids. 





Stuart ou 


; Engineering 





BEFORE 


AFTER 


bolt engages locking section of the nut 


_—_—_—— ae 
Spring 
Member 


Locked 





VIBRATION-PROOF NUTS 


One-piece, all-metal construction gives 
Boots Self-Locking Nuts these distinct 
advantages over all other nuts: greater 
re-usability in maintenance; proof 
against corrosive action of oil, water 


and chemicals; resistance to high tem- 
peratures. Boots Nuts meet all specifi- 
cations of government aviation agen- 
cies in an industry where loose fasten- 
ings will not be tolerated. 


There’s a BOOTS NUT for every application 
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and provided with sealed ball bearings that 
require no lubrication. 

A new bulletin will be mailed without 
obligation. Write DeWalt Products Corp., 
1000 Fountain Avenue, Lancaster, Pa. 


Improved Design of Pipe Line Filters 

The use of steel pipe lines for the trans- 
portation of crude oil and refined petroleum 
products dates back many years, but war- 
time needs for an uninterrupted flow of these 
materials has given great impetus to pipe 
line construction. Consequently, interest 
has been stimulated in the utilization of 
equipment which will permit the pipe line 
to function at its maximum efficiency. This 
means the maintenance of peak carrying 
capacity with minimum time out for cleaning. 

Internal corrosion of pipe lines results in 
formations of solids and semi-solids which 
would normally be pumped through the pipe 
line. The physical structure of these solids 
varies from minute grains of silt to dirt 
particles of considerable size built up by 
accumulation while passing through the line. 
Naturally, this foreign material in the solid 
form causes obvious difficulties and damage 
to valve seats, pumps, and meters through. 
out the system, unless some provision is 

made to collect it and remove it from the 
line. 

A conventional pipe line filter consists of a 
pressure cylinder having an inlet nozzle at 
one end, and an outlet connection at the top 
of the opposite end. The entire cross sec- 
tional area of the filter shell is packed with 
wood shavings, excelsior, or equivalent 
filtering medium through which the product 
flows on its way to the: outlet connection 
from the filter. The packing and emptying 
of the filtering material is usually done 
through the restricted area of a manhole. 





@ 


Alco Filters manufactured by the Alco 
Products Division of American Locomotive 
Co., 30 Church St., New York 8, N. Y., 
offer improvements in three essential fea- 
tures: (1) Increased filtering capacity, 
(2) Decreased time out for recharge of filter, 
and (3) Ease of dismantling and assembling. 

Increased filtering capacity is achieved by 
(1) A radical reduction in the velocity of the 
liquid upon its entrance into the filter. As 
shown by the cross-sectional view, the shell 
space at the incoming end and around the 
perforated basket screen provides ample 
area for the heavier solids to deposit out at 
the bottom of the shell, before contacting 
the filtering media in the basket. (2) By 
directing the flow through the filter from the 
outside of the basket to the efflux pipe in the 
center, initial contact with the filtering 
media is made where its area is the maxi- 
mum. This design permits Alco Pipe Line 
Filters to be kept on stream at full rated 
discharge capacity for longer periods of time 
than could be expected from conventional 
type filters. 

Frequent recharging of any pipe line filter 
is, of course, a necessity. Consequently, any 


feature tending to lessen the time “off 


stream” is very desirable. The construction 
of the Alco Filter permits an absolute mini- 
mum “off stream” period. The bolts in the 
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two-piece Alco Clamp Ring for attaching the 
cover plate can be quickly backed out, just 
far enough for the clamp to clear the beveled 
groove in the shell flange. The bolts remain 





AAD CLAMP HD FYFE CONSTRUCTION 
AS APMED VO THE CrAWNEL UND 
OP AD ALCO EAT RACHA CER 


in the clamp ring—none are lost and no time 
is spent searching for mislaid bolts. The 
Clamp Ring and Cover Plate are removed, 
tap bolts are backed out of Basket Retaining 
Flange, and the complete basket can then be 
withdrawn. Spare Filter Baskets may be 
kept on hand, packed and ready for use. 
When the pressure drop indicates that a 
change of filtering medium is required, the 
renewal can be made in exceptionally short 
time. 























A study of the sectional view will reveal 
the simplicity of construction which so 
greatly ll dismantling and assemb- 
ling of the various parts of the Alco Pipe 
Line Filter. The Filter Basket attaches to a 
retaining flange ring welded to the shell to 
prevent movement; at the same time this 
ring provides a separate compartment for 
the filtered product from which it passes out 
of the Filter. The removal of the single tap 
bolt in the rear end plate of the filter basket 
permits entire dismantling of the basket. 
Likewise, insertion of the tap bolt after re- 
filling the basket completes the assembly of 
the component parts into a single rigid filter 
basket. This feature permits rapid dis- 
charging and refilling of the filtering medium. 
The Filter Basket rests on guide tracks to 
center the basket in the shell and provide a 
space around the basket for the distribution 
of the incoming fluid, and the accumulation 
of sediment and solids below the basket. 
Guide tracks, as well as the end plates of the 
filter basket, are faced with non-ferrous 
material to prevent sparking when the Filter 
Basket is slid along the guides. 

To facilitate handling of the Basket upon 
withdrawal from the Filter Shell, a specially 
designed carriage can be furnished if required. 
After the Alco Clamp and cover plate are 
removed, the carriage can be brought up to 
the end of the Filter and the Basket may be 
pulled out on the carriage with no danger 
of damage. This permits the basket to be 
moved to a convenient place for discharging 
and refilling of the filter media. 

An elbow at the outlet of the efflux pipe 
directs the filtered products downward, 
thereby minimizing short circuiting of the 
flow to the outlet nozzle. The resulting 
agitation, particularly at the bottom of the 
channel reduces the contamination time on 
a products line installation. 

Alco Pipe Line Filters have been installed 
or contracted for, on several of the major 
pipe lines recently built or now under con- 
struction. Continued on page 28 








GAS FUEL RESTRICTIONS EASED: 
Small-Scale Use Now Permitted in Many Areas 


During the past year the installation of additional gas-fired boilers has 
been generally restricted in areas where heavy fuel oils are used to 
manufacture gas. Now, however, the heavy fuel oil situation is improved 
and, on the other hand, coal is more scarce. As a result, the use of gas for 
small process steam installations is being permitted in areas affected by 
this changed condition, provided present generating facilities are not 
already being operated at capacity. Your community may be in such an 
area. So, if you need an additional small boiler, we suggest you check 
with your gas company or local W.P.B. office, then get in touch with us. 


MI SES-KANI ANE ()EELL I 





b 


MKAYO Gas-Fired Boiler. 1903-1915 EAST HAGERT STREET, PHILADELPHIA 
Sizes *4 to5 H. P. for 100 lbs. 


pressure. 





2 Grinding table with 
rotating 9° Il to facilitate 
working. 


3. Special Roto-Clone grind 


ing bench with filter after 
cleaner for flexible 


shaft grinding 


4 Booth type bench 
for magnesium casting 
finishing. 


ROTO:CLO 


Dust Control 
GRINDING BENCHES SPEED PRODUCTION 


Shown on this page are some of the special AAF Roto- 
Clone grinding benches designed to meet specific needs 
in war production plants. Complete information on each 


will be sent on request. 





AMERICAN AIR FILTER COMPANY, INC. 103 Central Avenue, Louisville, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P. Q. 


SELE-CLEANING AIR FILTER MAMAT DRY FRTER 
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DARNELL 


CASTERS & WHEELS 


A SAVING 
AT EVERY 
TURN 


For light or heavy 
duty service Darnell 
Casters and Wheels 
are made for along life 
of trouble-free usage 


Ask for 
192 Page 


DARNELL 
MANUAL 
* 


DARNELL CORP. LTD., 
LONG BEACH, CALIFORNIA, 


60 WALKER ST..NEW YORK.N.Y 
36 WN. CLINTON, CHICAGO, ILL 
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Air-Conditioning Equipment in One 
of the 
Nation’s Most Interesting Plants 


Huntington, West Virginia—In one of the 
nation’s most interesting war plants, the 
Zenith Optical Co., air conditioning equip- 
ment is speeding the production of precision 
optical elements for the armed forces. 

Described by the “Readers Digest’ as 
having “done the kind of job with precision 
optics that Henry Kaiser has done with ship- 
building,” Zenith Optical is an industry born 
of war emergency needs. Aiding in the mass 
production of precision opticals is equip- 
ment manufactured by Carrier Corporation, 
Syracuse, New York. 

Explaining the use of air conditioning 
equipment under ideal conditions, Dr. L. M 
Polan, Technical Director, states: “Optical 
elements are frequently mounted by means 
of pitch and wax, and must be held firmly in 
position in order to obtain true surfaces. 
If the temperature changes even a small 
amount, this material will warp, allowing 
the optical elements to become displaced, 
or put in a condition of strain. If the tempera- 
ture drops sufficiently, the mounting mate- 
rial becomes hard and brittle, and the optical 
elements may be completely dislodged. 

“When polishing glass surfaces against a 
pitch surface, it is important to maintain a 
«Sage constant temperature in order that 
the surfaces may become neither softer nor 
harder. 

“Polishing is accomplished by a mixture of 
compound and water. At one stage of the 
operation, this compound is allowed to dry 
out with a comparatively small amount of 
moisture left on the surface. In order that 
this does not get out of control, it is important 
that the relative humidity and temperature 
of the air remain constant.” 

To fulfill these rigid requirements of tem- 
perature and humidity control Carrier has 
built and installed for Zenith an air condi- 
tioning system consisting of air conditioning 
units, refrigeration compressors and unit 
heaters, tailored to fit the peculiar needs of 
this plant. Although the major portion of 
the building is served by one system each 
department has its own individual control 
for maintaining the desired temperature and 
humidity. 

In addition to manufacturing range finders 
and telescopic lenses, Zenith is reported to 
manufacture a large part of the optical prod- 
ucts used in American tanks. 


@ BUSINESS CHANGES 





Atkinson Appointed Vice-President 
Elastic Stop Nut Corporation 


Luther H. Atkinson has been appointed 
Vice President in Charge of Sales of the 
Elastic Stop Nut Corp. of America, it was 
announced today by William T. Hedlund, 
President. Mr. Atkinson was formerly 
Vice President in Charge of Marketing for 
the Weyerhaeuser Sales Co. of St. Paul, 

inn. 


Titeflex Appointments 


Titeflex Metal Hose Co., Newark, N. J., 
announces that John Dunn has been ap- 
pointed Works Manager in charge of all 
plants of the Titeflex Co. 

Formerly Production Manager at Titeflex, 
Mr. Dunn joined the organization in the 
year 1935. He had formerly been asso- 
ciated with the Westinghouse Electrical 
Manufacturing Co. at East Pittsburgh, Pa., 


Seana 





the Otis Elevator Co., in Harrison. -N. J., 
and the Bethlehem Shipbuilding Corp., in 
Elizabeth, N. J. 

Succeeding Mr. Dunn as Production Man. 
ager is Arthur F. Pennington, who had 
formerly been Superintendent of plants at 
Titeflex, Mr. Pennington has been with 
the Titeflex organization since 1936. 


Jenkins Bros. 
New Pittsburgh Representative 


J. Murray Whitworth has been appointed 
to the Pittsburgh area as a sales representa- 
tive of Jenkins Bros., manufacturers of 
valves, according to C. C. Chamberlain, 
general sales manager of the company. He 
succeeds John J. Simpson who resigned to 
become general sales manager of Pittsburgh 
Gage & Supply Co. 

Mr. Whitworth, a graduate of Rhode 
Island State College, has been connected with 





PROFESSIONAL 
SERVICE 


in ALL BRANCHES 
of the ENGINEERING FIELD 











Consulting Engineers 
Engineering Organizations 
Constructors—Contractors 

Patent Lawyers, Etc. 














Consultants on All Water Problems 
Boller, Process and Municipal Water * Waste and 
Sewage Disposal * Consultation * Design * Analysis 
W.H. aL. D. BETZ 
Frankford + Philadelphia * Pennsylvania 





Power Plants and Electrical Distribution for Industry 
Surveys, Reports, Design, Construction, Supervision. 
EDWARD R. FEICHT 
Bala-Cynwyd, Pa. (outside Philadelphia) 


Chemical and Metallographical Laboratories—Welding 
. . . Supervision, Inspection and Testing, Qualification 
of Operators and Procedure. 


THE JAMES H. HERRON CO., Cleveland, Ohio 








Power Plants ¢ New ¢ Rehabilitation 
Steam Generation — Diesel amd Steam Power 
Z. KOGAN, Consulting Service, — CHICAGO 





Weld Testing—Quelification of Operators—Super- 
vision—Inspection—Research. 
NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Leboratory, Pittsburgh, Pa. 


Patents Obtained and Searched for any Invention in 
U.S. Patent Office.—Confidential Advice—Literature 


Z. H. POLACHEK 
Reg. Patent Attorney — Professional Engineer 
1234 Broadway (31 St.) NEW YORK 
Phone: Longacre 5-3088 








Power Plants, Structures Transmission Systems—Design, 
Supervision, Inspection, Appraisals Reports. 
SARGENT & LUNDY 
140 S. Dearborn St., Chicago, III. 


R ATE Announcements under this 
heading in MECHANICAL 
ENGINEERING are _in- 

serted at the flat rate of $1.25 a line 

per issue, $1.00 a line to A.S.M.E. 
members, minimum charge, ee line 
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be in hand not later than the 10th of 
the month preceding date of publication. 
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the company’s Philadelphia branch for the 
past seven years as a representative in Balti- 
more, Md. and Harrisburg, Pa. 

In Pittsburgh he will be associated with 
L. V. McCune, Jenkins representative there 
for over 30 years. 











Link-Belt Company 
Announces Promotions 


W. C. Carter, president, Link-Belt Co., 
Chicago, announces the following promo- 
tions: 

Edward J. Burnell, heretofore vice-presi- 
dent and general manager in charge of 
Pershing Road plant operations and central 
division sales, has been transferred to the 
Executive Office of the company, 307 N. 
Michigan Ave., Chicago (1). In his new 
position Mr. Burnell will be vice-president 
: charge of sales for the entire Link-Belt 
0. 

Directly assisting Mr. Burnell in his new 
post will be Nelson L. Davis, sales manager 
for materials handling machinery; William 
H. Kinkead, sales manager for power trans- 
mission machinery; and C. Walter Spalding, 
sales manager for power transmission equip- 
ment required by original-equipment manu- 
facturers and duplicate machinery accounts. 
Harold L. Hoefman, manager of the 
company’s Atlanta plant, succeeds Mr. 
Burnell as general manager of the Link-Belt 
Pershing Road plant in Chicago. 

Richard B. Holmes, district manager at 
Indianapolis, has been appointed manager 
of the Atlanta plant to succeed Mr. Hoefman. 
David E. Davidson, district engineer at 
the company’s Detroit office, has been 
named district manager at Indianapolis, to 
succeed Mr. Holmes. 


Redmond Now Research Engineer 
for Kennametal 


Kennametal Inc., Latrobe, Pa., has an- 
nounced the appointment of John C. Red- 
mond to the position of Research Engineer 
and Chief Analytical Chemist. 

Mr. Redmond received his bachelor of 
science degree at Hamilton College, Clinton, 
New York, and his master’s degree from 
George Washington University, Washington, 
D.C. His experience comprises many years 
as a chemist, first with the National Bureau 
of Standards and later with the Battelle 
Memorial Institute. Recently, he was asso- 
ciated with the Youngstown Sheet and Tube 
Co. where he was engaged in chemical 
analysis, research and process development. 


Slaughter Now Vice-President, 
Votator Division, Girdler Corporation 


Announcement was made recently of the 
election of John E. Slaughter, Jr., to the 
vice-presidency of the Votator division of 
the Girdler Corp. of Louisville, Kentucky. 
For the last five years he has been sales 
manager. 

Starting in the New York office in 1934 
as a salesman, Slaughter gained his first ex- 
perience with Votator in its application to 
the ice cream industry. 

He is a graduate of Male high school in 
Louisville. and of the University of Virginia. 


Joseph B. Terbell Appointed 
First Vice-President of 
American Manganese Steel Division 


The appointment of Joseph B. Terbell as 
first vice-president of the American Man- 
ganese Steel Division of the American Brake 
Shoe Co. has been announced by the com- 
pany, with which he has been connected for 
fifteen years. 

Continued on page 30 
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THE STORY OF QUAKER PROCESS ENGINEERS 


You’d naturally expect the man who 
sells you cutting fluids, grinding coolants, 
rust preventives and similar products to be 
able to make helpful suggestions on their 
use and application in your plant. But, 
if this is all you’ve come to expect, your 
first experience with a Quaker Process En- 
gineer will undoubtedly be somewhat of a 
surprise. For these highly trained men are 
constantly distinguishing themselves on 
the production front by rendering “‘serv- 
ice beyond the call of duty.” 


One of our men, for example, recently de- 
voted several days to the designing of a per- 
manent mold for a customer who was sty- 
mied by this particular problem. Another 
Quaker Process Engineer spent several weeks 
in a customer’s plant studying and locating 
the reason for a baffling drop in machining 
results on a certain airplane part. 

In fact, it is not at all uncommon to find 
a Quaker Process Engineer serving as a 
consultant on the layout of a new process- 
ing system . . . or sitting in with a labora- 
tory or engineering staff to work out a new 
manufacturing process. 


MUST MEET RIGID QUALIFICATIONS 


To qualify as a Quaker Process En- 
gineer a man must be a graduate 
chemist and/or engineer and must 
have had at least five years’ experience 
in process and production work in 
the metal manufacturing industry. 
He is, therefore, intimately ac- 


quainted with the operations which 
Quaker Chemical serves with its prod- 
He is then given additional 
and 


ucts. 
training in our laboratories 
in the field...so that he 
knows thoroughly Quaker 
engineering methods and 
products ...and how toapply 
them to get maximum pro- 
duction. 








With such a wealth of training and 
experience, a Quaker Process Engineer’s 
help can often be extremely valuable in 
curing troubles—whether connected with 
processes served by Quaker Chemical 
products or some other process in a metal 
manufacturing plant. 


SPIRIT CF FRIENDLY HELPFULNESS 


Why do we permit—even encourage—our 
men to devote so much time to “‘service 
beyond the call of duty’? Simply because 
our whole business philosophy here at 
Quaker is based on a spirit of friendly help- 
fulness . . . and the conviction that, in the 
long run, we will benefit by serving our 
customers to the fullest extent of our ability. 

It is part of the same spirit of service to 
industry which led us, years ago, to dedi- 
cate our extensive research facilities to the 
task of locating processing problems which 
we felt had never been handled quite 
satisfactorily . . . and of developing. new 
products or processes to overcome these 
troubles. 


LABORATORY, NEW PRODUCTS 
AT HIS SERVICE 


The facilities of our research labora- 
tory—and the many new type prod- 
ucts which have come out of it—stand 
behind your local Quaker Process 
Engineer . . . to help him solve your 
production problems or improve pres- 
ent results. So why not call him in 
and get acquainted? You'll 
find him an interesting, 
friendly sort of fellow ... with 
a fund of useful knowledge 
on which you can draw. 
Simply write or wire— 


QUAKER CHEMICAL PRODUCTS CORP. 
CONSHOHOCKEN, PA. 
Other Plants in CHICAGO and DETROIT... Warehouse Stocks in Principal Industrial Centers 
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Depending upon vis- - 
cosity and other condi- _ 
‘tions, the De Laval- 
IMO Oil Pump can 
either be coupled di- 
rectly to the shaft of 
a steom turbine or 
through a speed re- - 
ducing gear, as here 
; shown, This unit is de- 
| signed for continuous 
/ gervice, the turbine 
having its own “lube” oil pump, oil cooler, filter, 
and rate-of-flow indicator, and being protected 
: by a mechanical governor and a pressure re- 
| _ lease valve. The main pump has only 3 moving 
i parts, and no valves, gears or cams. It is per- 
i fectly balanced, both hydraulically and rota- 
tionally and the discharge is free from pulsation. 
“Ask for Publication 1-109. 





/MO Pump DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 














SAFETY 








ECONOMY 
thru Ligntweight plus Durability 


ESTABLISHED 1902 


IRVING SUBWAY GRATING CO., INC. 
HOME OFFICE and PLAWT: 5619 17th STREET 
LONG ISLAND CITY 1, NEW YORK 
WESTERN CIVISION: FOOT OF PARK AVENUE 
EMERYVILLE 3, CALIFORNIA 
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Mr. Terbell was born in 1906 and gradu- 
ated from the Sheffield Scientific School of 
Yale University in 1928. 

In October, 1928, he joined the American 
Manganese Steel Division. After serving 
an apprenticeship of about two years in 
the Chicago Heights plant, he entered the 
Chicago sales office and sold both Manganese 
Steel and Amsco Alloy castings. During 
1931 he was transferred to the Ramapo- 
Ajax Division; but the following year was 
transferred back to the American Manganese 
Steel Division’s New York office, where he 
og mostly with alloys and welding rod 
sales. 

In 1933 Mr. Terbell moved to St. Louis as 
assistant manager of the alloy department, 
then located at the St. Louis plant. In 1935 
he went to Chicago in the sales department; 
and during 1936 was transferred for a brief 
period to the American Forge Division. He 
came back to Amsco again in 1937, being 
located in the New York office as eastern 
sales manager. 

In 1940 Mr. Terbell was appointed a vice- 
president of the American Manganese Steel 
Division, and now has been designated as 
first vice-president of that American Brake 
Shoe Co. unit. 


Weaver Heads New Marine 
Department of Westinghouse 


To best serve the expanding maritime 
field, the formation of a separate marine 
industry department by Westinghouse Elec- 
tric and Manufacturing Co. is announced 
by F. H. Stohr, Manager of Industry De- 
partments. 

Mr. Charles H. Weaver is appointed 
manager of the newly formed Marine Depart- 
ment, and will direct all commercial activi- 
ties. This responsibility includes the co- 
ordination of marketing of the diversified 
products of the Company that are used for 
marine service. 

Mr. Weaver, as former manager of the 
Marine Section of the Industrial Department 
is well known in the marine industry. He 
was born in Philadelphia and graduated from 
the University of Pennsylvania in 1936 with 
a degree of Bachelor of Science in Electrical 
Engineering. He joined Westinghouse as a 
member of its student course in 1936. Two 
years later he was placed in the sales depart- 
ment of the generator division, remaining 
there until 1940 when he was transferred to 
the Marine Section of the Industrial Depart- 
ment. 


Martz Now Assistant to President, 
Micromatic Hone Corp. 


Lawrence S. Martz has been named 
Assistant to the President of Micromatic 
Hone Corp., Detroit, Mich., manufacturers 
of honing machine tools and associated 
honing equipment. Mr. Martz joined the 
Micromatic organization in 1934, and has 
served since in the engineering, sales engi- 
neering, publicity and technical service de- 
partments. He will continue to direct tech- 
nical service activities, and will also co- 
ordinate the company’s human and public 
relations program. 


Named Assistant 
to Westinghouse Vice President 


W. G. Marshall, vice president of in- 
dustrial relations at the Westinghouse 
Electric & Manufacturing Co., has an- 
nounced the appointment of C. A. Smith as 
assistant to Thomas I. Phillips, vice presi- 
dent of the East Pittsburgh Divisions. 

Mr. Smith, who has been with the Com- 
pany for 51 years, was manager of Factory 
Service at the East Pittsburgh Plant prior 


to his appointment. In his new capacity, 
he will assist Mr. Phillips in the adminis- 
tration and coordination of manufacturing 
activities. 

Joining Westinghouse in 1892 as an ap- 
prentice, Mr. Smith has, since that time, 
served as assistant foreman, general foreman, 
assistant superintendent, superintendent and 
division manager. 


Allegheny Ludlum 
Creates Carbide Division 


W. F. Detwiler, Chairman of the Board 
of the Allegheny Ludlum Steel Corp., 
Brackenridge, Pa., has announced his com. 
pany’s recent acquisition of the Carbide 
Alloy Corp. of New York City. The 
property will henceforth be operated as 
Allegheny Ludlum’s Carbide Division. 

As a leading producer of all kinds of 
special steels, Allegheny Ludlum has for 
years maintained the policy of establishing 
new facilities wherever and whenever neces- 
sary to better service new customers, ac- 
cording to Mr. Detwiler. 

“A case in point occurred only a few 
months ago,” he said, “with the establish. 
ment of our Los Angeles Manufacturing 
Division, having as its basis the mounting 
importance of the West Coast as a special 
metals consuming area. 

“The new Carbide Division,” he added, 
“recognizes late developments in the field of 
metal-working, and is calculated both to 
round out and enhance Allegheny Ludlum’s 
service to the fabricating industries of the 
country. It should prove to be a matter of 
major benefit under the necessities of rush 





COMING MEETINGS 
AND EXPOSITIONS 





During the next three months 
DECEMBER 


1-2 American Management Associa- 
tion, Insurance Conference, Statler 
Hotel, Chicago, IIl. 
American Society of Agricultural 
Engineers Fall Meeting, La Salle 
Hotel, Chicago, IIl. 


JANUARY. 


10-14 Society of Automotive Engineers, 
Annual Meeting and Engineering 
Display, Book-Cadillac Hotel, 
Detroit, Mich. 

American Management Associa- 
tion, Marketing Conference, 
i eae Hotel, New York, 


6-8 


12-13 


N. Y. 

American Institute of Electrical 

Engineers, National Technical 

Meeting, Engineering Societies 

Building, New York, N. Y. 

25 American Boiler Manufacturers 
Association and Affiliated Indus- 
tries, Mid-Winter Meeting, Hotel 
Cleveland, Cleveland, Ohio 

31-Feb. 2 American Society of Heating 

and Ventilating Engineers, Fif- 

Annual Meeting, New York, 


24-28 


FEBRUARY 


20-24 American Institute Uf Mining and 
Metallurgical Engineers, Annual 
Meeting, Waldorf-Astoria, New 
York, N. Y. 

American Management Associa- 
tion, Personnel Conference, Pal- 
mer House, Chicago, III. 

The Engineering Institute of 
Canada, 58th Annual Meeting, 
Chateau Frontenac, Quebec City, 
Canada 

Technical Association Pulp & 
Paper Industry, Annual Meeting, 
Commodore Hotel, New York, 
N.Y 

For Calendar of coming 
A.S.M.E. Meetings see page 

924 in the editorial section. 


9-11 


10-11 


14-17 
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war production, and of no less importance 
in the peacetime aftermath.” 

Initial products of the company’s new 
manufacturing division will be a line of 
highly developed cemented carbides, pro- 
duced under processes established by Car- 
bide Alloy Corp. 

“Later activities of the division will prob- 
ably take into account developments which 
have long been under study in Allegheny 
Ludlum’s Research Laboratories,” Mr. Det- 
wiler stated. 

The company’s expansion into the carbide 
field is also a reflection of its intensive work 
in the field of cutting materials in general, 
Mr. Detwiler pointed out. Two research 
developments of undoubted importance to 
war production have preceded it: the intro- 
duction and subsequent free release to the 
nation of DBL High Speed Steel, which has 
been credited as the chief factor in the vital 
tungsten conservation program; and the 
later development of the Super DBL analy- 
sis, which carries the advantages of tungsten 
saving into the field of heaviest production 
cutting. In addition, Allegheny Ludlum 
was one of the prime movers in the develop- 
ment of the so-called “moly” high speed 
steels, which likewise have played a strong 
role in the war program. 


Floyd Resumes in Allegheny Ludlum 
Chicago Office 


Paul E. Floyd has returned from Washing- 
ton to resume his former position as District 
Manager in the Chicago Branch office of 
the Allegheny Ludlum Steel Corp., according 
to Russell M. Allen, the company’s General 
Manager of Sales. 

For more than a year past, Mr. Floyd has 
filled a responsible post in the Iron & Steel 
Branch of the War Production Board. 
Allegheny Ludlum had granted him a leave 
of absence for the purpose in early 1942, at 
the war agency’s request, and Mr. Allen 
stated that WPB recently consented to re- 
lease Mr. Floyd in order that he might 
return to active duty in his former capacity. 
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AGMA Recommended Practice 
Featured in 
New Falk Motoreducer Bulletin 


To simplify the selection of correct gear- 
motor units for specific applications, The 
Falk Corp. of Milwaukee has published a 
new Motoreducer Bulletin No. 3100. The 
bulletin is set up in conformance with 
Standard Practice of the American Gear 
Manufacturers Association which allows for 
three distinct classes of units dependent 
upon various service factors. 

Methods of selection, selection tables, and 
complete dimensions for every size and type 
of unit are other features that make this 
64-page bulletin a valuable reference for 
industrial engineers, designers, and _pur- 
chasers of machinery. A free copy will be 
mailed to those requesting it on their com- 
pany letterhead. Write direct to The Falk 
Corp., 3001 W. Canal Street, Milwaukee 8, 
Wisconsin. . 


Stainless Steel 
Flexible Tubing and Bellows 


A new illustrated engineering manual 
(SS-44) on Rex-Flex Stainless Steel Flexible 
Tubing and Bellows has just been issued by 
Chicago Metal Hose Corp of Maywood, IIl. 
This manual contains much engineering data 

Continued on page 32 
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ARKWRIGHT TRACING CLOTHS! 


« If you’re working under pressure, use Arkwright Tracing Cloths. 
Then you won’t have to worry about erasures. You can erase easily 
and quickly because Arkwright Cloths have a smooth, almost 
smudge-proof surface. And you can ink 
over erasures neatly because both surface 
and base cloth are strong enough so they 
won't wear through. When time is im- 
portant, choose tracing cloths carefully. 
Choose Arkwright! Arkwright Finishing 
Company, Providence, R. I. 
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and specifications not heretofore published. 
Characteristics of the product are shown in 
detail, with tables of sizes, weights, wall 
thicknesses of the various wall forms, to- 
gether with pressure data, minimum bending 
radii and a wealth of other detail useful to 
the engineer. Complete data on fittings is 
also given, with diagrams and instructions 
for attaching fittings, and recommended 
design procedure for various types of appli- 
cations. One feature of special interest is 
the double page spread giving, in chart form, 
line-loss data on Rex-Flex Tubing and 
Elbows. There are many detailed photo- 
graphs and illustrations of new interest to 
design, production and maintenance engi- 
neers in the 36 pages of this new two-color 
book. Published by Chicago Metal Hose 
Corp., Maywood, Illinois. 


Axial Flow Fans 


Aerovent Fan Co, have just issued a new 
52-page catalog showing their complete line 
of axial flow industrial ventilating fans. 

Many new diagrams and illustrations with 
the accompanying text explains clearly the 
advantages of the various types available. 

Full engineering and technical data have 
been included in this new two-color catalog 
which can be obtained by writing the Aero- 
vent Fan Co., 710 East Ash Street, Piqua, 
Ohio. 


*“*The Story of the Turbine”’ 


Part of the series of booklets dealing with 
the history of the General Electric Co., its 
research and engineering activities and its 
contributions to American progress, a 24-page 
illustrated “Story of the Turbine” has been 
released by the Company and is being offered 
to the general public. 





The publication, GEB-129, is a summary 
of the highlights in the development of the 
steam turbine that today produces most of 
the nation’s electric power and drives many 
of America’s naval and merchant ships. 
Written primarily for the layman, the book- 
let includes little technical discussion. It is, 
rather, an explanation of the place the tur- 
bine is now filling in war production and will 
fill in America’s peacetime living. 

“The Story of the Turbine” is available 
from the General Electric Co. at Schenec- 
tady, N. Y. 


**Flow Meter Engineering”’ 


“Principles and Practice of Flow Meter 
Engineering,” by L. K. Spink, published by 
The Foxboro Co., Foxboro, Mass. Price $3. 

This handbook, widely accepted as a 
standard text and guide, has just appeared 
in a new and enlarged edition, the sixth since 
the book was first published in 1930. New 
and advanced phases of the subject are 
covered for the first time, bringing the book 
up to date and adding to its usefulness. 
The author, L. K. Spink, is a member of the 
working committee which developed the 
latest AGA orifice meter tables, a member 
of the ASME Fluid Meter Research Com- 
mittee, and of the joint AGA and ASME 
Pulsation Research Committee. As an 
engineer who has devoted many years to 
the study of flow measurement, he is extra- 
ordinarily qualified to handle the subject. 

The book, 232 pages in length, is illus- 
trated with photographs, diagrams and 
curves, and contains all the tables and 
formulz needed for any ordinary liquid or 
gas flow computation. In the Liquid Sec- 
tion, methods for determining compressi- 





bility factors of liquids at temperatures near 
the critical, a new and more accurate method 
of correlating temperature expansion data 
on petroleum oils, a quick method of cor- 
recting for tap locations, and a short-cut 
method of correcting for viscosity, are some 
of the features. 

The Gas Section suggests several methods 
of correcting for viscosity effects. Theo- 
retical discussion, as well as working equa- 
tions and tables for moisture and super- 
compressibility, are presented. A new and 
simple type of intermediate pressure device 
which eliminates the by-passing of gas is 
described. The latest findings on the meas- 
urement of pulsating gas flows are covered. 

“Principles and Practice” is a thoroughly 
practical handbook, recognized and used by 
men in the field as well as by technical insti- 
tutes. Many large industrial concerns de- 
pend on it, considering it to be the most 
complete, accurate and workable publication 
on the measurement of gas and liquid flows 
that is available today. 


Bali Bearings in the War 
To give people a quick picture of the im- 
portance of ball bearings in this highly 
mechanized warfare, the New Departure 
Division of General Motors has issued a little 
booklet profusely illustrated with the various 
types of ball bearings used in aircraft, tanks, 
trucks, ships, etc. These bearings range in 
size from those a little larger than the head 
of a common pin for the pivots of aircraft 
instruments, to the thirty-three pound 
differential bearings of medium tanks and 
include such unusual installations as 61 in 
the Norden Bombsight and 3,469 in the 
M-1 Seacoast Computer for directing the 

fire of our largest coast defense guns. 








1. It is a destructive force that takes a tremendous toll, 
probably resulting in the scrapping of more peace- 
time and war materials and equipment than all the 


other causes combined. 


2. Rapid strides Have been made in overcoming the de- 
structiveness of vibration, by research — shakedown 
tests to determine how much vibration a part or 
assembly can endure, followed by redesigning. 

3. All American Vibration Fatigue Testing Machines 
reproduce the vibrations encountered in aircraft, mili- 
tary vehicles and industrial machines, as faithfully as it 


is possible to simulate them. 


A treatise on Vibration 
Fatigue Testing and a nomo- 
graph which facilitates calcu- 
lation of the various factors 
embodied in tests, is con- 
tained in our Catalog F, 
which also shows our vari- 
ous models designed for 
every laboratory and inspec- 
tion department requirement. 


ALL AMERICAN 


Tool & Manufacturing Co. 
1014 Fullerton Ave., Chicago 








Model 25A for testing parts up 
to 25 Ibs. Has automatic fre- 
quency changing device. 


tool design. 








ROCKFORD DRILLING MACHINE DIVISION § :24¢0=) 
1307 Eighteenth Ave., Rockford, Ill., U.S. A. 


Machine Tools Fae 


Pullmore Multiple-Disc Clutches + 


How the PULLMORE Clutch 


“tnches”’ the work or cutter along 


Where the shaper, lathe 
or miller operator wants 
to “inch” the work 
or cutter along, the 
PULLMORE clutch 
provides selective, idl- 
ing and reverse speeds. 
The lathe head applica- 
tion at the right shows 
how compactly the 
PULLMORE clutch 


fits into the machine 





Send for These Power Transmission Bulletins 


Contain useful application designs. Give 
capacities, dimensions and specifications. 
Show exclusive PULLMORE features that 


help engineer stand-out equipment. 


Let our engineers help you design power 
transmission applications that will give your 
products competitive 
advantages. 





OCsiom iT eeTtER 
Mace iT eerter 





Over-Center and Spring-Loaded Clutches » Power Take-Offs 
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The booklet also illustrates New Depar- 
ture’s many “Famous Firsts” such as the 
first bicycle coaster brake, the Yellow 
Taxicab, the Rockwell hardness tester, auto- 
mobile engines with cylinders cast en dloc, 
bearings with their own oil-circulating sys- 
tem, and many other “new departures by 
New Departure.” 

Those interested may have copies by 
asking for Booklet WW from New Depar- 
se Advertising Department at Bristol, 

onn. 








“The 577th Oil” 


“The 577th Oil” is the title of a sixteen- 
page booklet just issued by D. A. Stuart Oil 
Co., manufacturers of industrial and auto- 
motive oils. It features twenty-two short 
stories of how proper cutting fluids have 
solved production problems in war plants 
manufacturing products ranging from tanks 
to hypodermic syringes. It also contains 
other information on metal-working including 
tips on prolonging tool life, and a chart help- 
ful in adapting sulpho-chlorinated oils to 
various metal-working operations, tools and 
metals. For free copies write to D. A. 
Stuart Oil Co., Department ME, 2727 South 
Troy Street, Chicago 23, Illinois.” 


Steam Traps 


“Armstrong Steam Trap Book”—a catalog 
and educational handbook on condensate 
drainage; presenting data, pictures and dia- 
grams on standard traps, forged steel traps, 
blast traps, compound traps, refrigerant gas 
purgers, unit humidifiers, and special equip- 
ment. Also data on trap accessories, sizing 
information and recommended practices. 
ewe Machine Works, Three Rivers, 
Mich. 


Ampac ‘400°? A-C Welder 


Benefits to war industry of the new 
Ampac “400” a-c welder are outlined in a 
4-page bulletin released by Allis-Chalmers. 

Comparative advantages of the 400 am- 
pere size of welder to the purchasing agent, 
the welding engineer and the welder himself 
are told in this bulletin. 

A pictorial section shows for the first time 
the step-by-step construction and internal 
assembly of a continuously variable heavy 
duty a-c welder. Graphs compare idling 
loss and efficiency of the Ampac “400” with 
two of the best-known a-c welders in 300 and 
500 ampere sizes and with a typical d-c 
welder. Complete electrical performance 
data on this unit at all loads are also given. 

For copies of Bulletin B-6302, write 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


Piston-Ring Expansion Joint 

A new 14-page 81/2 X_ 11 illustrated 
“‘Adsco” Bulletin No. 35-15C on the “‘Adsco” 
Piston-Ring Type, slip expansion joint, 
which can be completely unpacked and re- 
packed under full operating pressure, giving 
details of construction dimensions and list 
prices in sizes from 1'/2” to 20” for steam 
pressure to 400 lbs. has been issued by the 
American District Steam Co., North Tona- 
wanda, N. Y., from whom a copy may be 
obtained upon request. 


Relay Types and Their Applications 
The purpose of this bulletin is to provide 
the electrical engineer with a quick reference 
to standard relay types and assist him in 
making a preliminary selection without the 
necessity of sifting more detailed and time 
consuming descriptions. Thumb nail de- 
scriptions suggest applications, give contact 
ratings and combinations, power require- 
Continued on page 34 











...use “MEGGER” Insulation Testing Instruments 


These remarkable instruments should be used by every main- 
tenance man who is seriously interested in forestalling elec- 
trical failures. They detect moisture, dirt and deterioration in 
the insulation of practically all types of electrical equipment. 
Having hand-cranked generators they require no batteries or 
adjustments and are wholly independent of external circuits. 


Ready for use anytime—anywhere. 


If you are not aware of the protection afforded by the use 
of “Megger” instruments and their importance in keeping 


electrical equipment in operation, 


write today for the Pocket 


Manual of “Megger”’ Practice, No. 1420-M. 








o 





THE NEW U. S.-MADE “MEGGER” 
INSULATION TESTER—Consists essentially of a 
direct-reading true ohmmeter of the permanent 
magnet moving coil type mounted with a d-c hand 
generator in a plastic molded case. Ranges up to 
1000 megohms, with hand generators up to 500 
volts. Widely used in hard service. Variable-pressure 
(“Meg”) and constant-pressure (“Super-Meg”’) 
types. Bulletin 1735-M. 


THE “BRIDGE-MEG” RESISTANCE TESTER 
—This instrument is a combined “Megger” Insula- 
tion Tester and a four-dial, multi-ratio Wheatstone 
Bridge. Will measure any ohmic resistance from .01 
ohm up to 100 or 200 megohms; hand generators 
rated upto 1000 volts. A complete and compact resist- 
ance measuring unit that is ideal for power companies 
and industrial plants. Catalog 1685-M. 


THE MIDGET “MEGGER” TESTER—In many 
ways the most remarkable “Megger” instrument ever 
built. Weighs only 3 lbs.—will fit an overcoat pocket 
or tool kit. Reads up to 50 megohms. Generates 500 
volts and is always ready to use anywhere because of 
the hand crank. Send for Catalog 1685-M. 


JAMES G. BIDDLE CO. + ie Tee 
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ments, size and weight of 17 types of relays 
used in aircraft, radio, Signal Corps, and 
general industrial applications. A short 
explanation of two popular time delay 
methods is also included. Another section 
tells about the new lightweight solenoid con- 
tactors built to U. S. Army Air Force speci- 
fications. Following this, is a paragraph on 
solenoids giving plunger stroke, lift, and 
power requirements for 8 standard types of 
intermittent and continuous duty A.C. and 
D.C. solenoids. Ask for Bulletin OF112. 
Guardian Electric Mfg. Co., 1619 W. Walnut 
Street, Chicago, Illinois. 


Drafting Room Equipment 


The Hamilton Manufacturing Co., Two 
Rivers, Wis., offers a new catalog of Drafting 
Room Equipment . . . streamlined for war. 

This new catalog features items of wood 
construction, embodying features found pre- 
viously only "in steel equipment. 

Engineering departments requiring addi- 
tional drafting room equipment will be inter- 
ested in the Liberty Line . . . Victory wood 
units that interlock with and match steel 
units in color and design . . . the Wood 
Auto-Shift drawing table with its time and 
energy-saving features . . . drawing boards 

tracing tables and portable tracing 
boards and accessories. 

For complete information, write the 
Hamilton Manufacturing Co. for a copy of 
the new Liberty Line Catalog, No. 13. 


New Reeves Pulley Catalog 
Reeves Pulley Co., METR-452, Colum- 


bus, Ind., are now issuing a brand-new 128- 
page general catalog, G-435, which com- 


pletely describes all “Reeves” Variable Speed 
Control Units—The Transmission, the Vari- 
Speed Motor Pulley and the Motodrive. 

It is honestly believed that this constitutes 
the most comprehensive book on variable 
speed control ever published, and contains 
many specific examples, illustrations, revised 
dimension diagrams and engineering tables 
It shows how variable speed control can be 
applied to all types of production machines 
to step up output and improve processing. 

Complete details are given on recent addi- 
tions and improvements to the “Reeves” 
products, including the new Reducer-Type 
Transmission, which provides speed variation 
and reduction in one compact unit; the 
Vari-Speed Jr., which furnishes accurate 
speed control on light machinery; and the 
improved Differential unit. 

Also, there is latest information on new 
automatic controls, and on the “Reeves” 
Speedial Handwheel. 

The catalog, G-435, is very attractive 
with a dark brown cover, embossed in gold, 
and an ivory plastic binder. 


Pipe Tools 

Beaver Pipe Tools, Inc., Warren, Ohio, 
announce their new 1944 catalog, fresh from 
the press. This new catalog is much more 
complete than any previously issued—in 
that it gives broader coverage to the Beaver 
Line of Pipe Tools, and more clearly dissects 
Beaver Tools and Machines for the benefit 
of the buyer. A number of downward price 
changes have been made in this catalog. 
All prices conform to the OPA Price Regula- 
tion. 

Copy of their condensed catalog, used so 
freely by jobbers’ salesmen in their loose-leaf 


books, and by jobbers in passing out to the 
interested trade, is also fresh from the press. 
Prices given are “net users” so that the 
buyer will have little difficulty in knowing 
the price at which Beaver product may be 
bought through any leading supply house. 


Fan Circulation Electric Unit Heaters 


The Hynes Electric Heating Co. have 
brought out many new types of fan circula- 
tion electric unit heaters and flanged heater 
sections for installation in air ducts. These 
are available in any desired rating and for all 
commercial voltages and for a wide applica- 
tion in heating of buildings and for industrial 
process work. 

Further information about electric air 
heating units of any type can be obtained 
by writing to the Hynes Electric Heating 
Co., West & Clinton Sts., Camden, N. J 


New Humidifier Bulletin Announced 


A new illustrated booklet presenting engi- 
neering data and complete details on unit 
steam-type humidifiers is now available 
from Armstrong Machine Works, Three 
Rivers, Michigan. 

This booklet shows results obtained by 
automatic humidification for prevention of 
loss of weight, strength, or quality in hygro- 
scopic materials; for improving workability 
of materials; for controlling drying processes; 
for static control to prevent explosion hazard 
with dust and inflammable liquids and gases; 
and air conditioning service for maintaining 
healthful and comfortable working condi- 
tions. Also included are operating features, 
installation data and other information on 
these units, which sell for as low as $100.00 
complete for 40,000 cu. ft. capacity. 





pater segs’ 

a rf 

cain ang iné verals © “ 
2 


MSGIL 








Qe afie® onl 
: opera” Mut io 
‘sol toF purse® 


BEARING y N. Lafayette St. 


MANUFACTURING CO., INC., 
VALPARAISO, 




















een 


INDIANA 





TUTHILL 
"STRIPPED PUMPS” SAVE MATERIAL, 
SPACE AND MONEY. . . Build the pump directly 








FOR ACTION 





into the design of your machine and 
save space, material and money. For 
this purpose, Tuthill provides positive- 
displacement, internal-gear rotary pumps 
in stripped form. Capacities from 1 to 
50 g.p.m. for coolant, lubrication and 
liquid transfer service. Write for Tuthill 


Stripped Pump bulletin. 


Ye seevine ARMY @ NAVY @ AIR FORCE 


MERCHANT MARINE 


TUTHILL PUMP 
COMPANY 
939 E. 95th St., Chicago 19, II. 
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The answer to countless design problems 
is the Sylphon Seamless Metal Bellows. 
In Thermostat assemblies, for instance, 
this amazing Sylphon Bellows helps solve 
the problems of temperature control in 
internal combustion engines, diesels, re- 
frigeration and air conditioning, heating 
and ventilating, and many phases of 
industrial processing. 


As highly efficient diaphragms used to 
convert pressure effects into controlled 
movement in instruments, appliances and 
machines of various types... as flexible 


a 
\\ 


THE FULTON( 


KNOXVILLE, 


\ 


EXPANSION : 
CHAMBER MOVEMENT 


seals, expansion chambers, rotating shaft 
seals, packless glands and for endless 
similar purposes, the Sylphon Seamless 
Metal Bellows is constantly replacing less 
durable, less dependable materials in the 
products of leading manufacturers. 


Sylphon Bellows were pioneered 40 years 
ago by The Fulton Sylphon Co. And they 
have been first choice of American In- 
dustry ever since. Write today for Bul- 
letin TT-537 which offers many sugges- 
tions for the designing engineer. 
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TODAY 


Garlock is helping America’s war indus- 
tries and essential civilian industries 
maintain top-speed production by supply- 
ing them with Garlock products that 
give long, dependable service. 


U.S. Army Air Corps 


AFTER THE WAR 


Garlock will continue to manufacture 
quality packings, gaskets and oil seals— 
for America’s peace-time industries. The 
Garlock Packing Company, Palmyra, 
New York. 
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Standards COLUMN 


News of Interest to Manufacturers 














Class 250, Cast-Iron Pipe Flanges 
and Flanged Fittings (ASA B16b-1928) 


SP x0 maximum saturated steam service pressure rat- 
ings and the maximum water service pressure ratings 
at or near the ordinary range of air temperatures for the 
American Standard Cast-Iron Pipe Flanges and Flanged 
Fittings, Class 250, have been changed. The following 
table gives the rating of these flanged fitting standards as 
given in the present standard, dated February, 1928, 
and the revised ratings as given in the present revision 
now before the sponsor bodies. 


MAX, STEAM MAX, STEAM MAX, WATER 


eeene RATINGS RATINGS IN RATINGS OF 
In 1928 PROPOSED PROPOSED 
meth STANDARD REVISION REVISION 
1 to 12 in. incl. 250 250 psi 400 
14 to 24 in. incl.* 250 200 psi 300* 
30 to 48 in. incl.* nee 100 psi 300* 


* FLANGES ONLY 


This revised edition of ASA B16b-1928 was prepared by 
Subcommittee No. 1 of Sectional Committee B16 to 
bring the standard into line with up-to-date practice in 
the manufacture and use of these fittings. Corrections 
were made in the wall thicknesses of sizes 21/2 in. and 
smaller to establish the actual minimum dimensions that 
have been in practice with cast iron. Wall thickness tol- 
erance was included also to cover established inspection 
requirements. The downward revision of the steam and 
water service pressure ratings was done to satisfy the 
needs and practices of the industry and at the same time 
to keep the safety factors on a more conservative basis. 

The lists of sizes of the various types of fittings were 
reduced somewhat. This applies to crosses, side-outlet 
elbows, side-outlet tees, laterals, true YY’s, eccentric 
reducers, and anchorage fittings. This step was taken to 
simplify the standard and at the same time recognize the 
manufacturer’s desire to eliminate unused items from 
the list. The lengths of the bolts were revised to agree 
with current practice and the drilled size of hole for 
the 11/2 in. bolt. Provision was made for the spot facing 
of over-size flanges, and information on drain tappings 
was also added. 


As is generally known, work on the standardization of the 125 and 
250 lb cast-iron flange standards was begun as far back as 1894. In 
that year The American Society of Mechanical Engineers after con- 
ferences with the Heating, Piping and Air Conditioning Contractors 
National Association adopted a standard flange template for the lower 
pressure which became known as the ASME Standard. In 1901 the 
Manufacturers’ Standard for pressures up to 250 Ib came into existence. 
Then about 1910 the Manufacturers Standardization Society of the 
Valve and Fittings Industry undertook the task of designing a com- 
pletely unified line of flanged fittings, including flange dimensions, 
center-to-face dimensions, and wall thicknesses. The work was 
completed and published in 1912. 

During the years 1912 to 1914, inclusive, a Joint Conference Commit- 
tee composed of representatives of the MSS and the ASME formulated 
a group of compromise standard dimensions of pipe flanges and flanged 
fittings for use under steam service pressures of 125 and 250 psi. The 
committee’s report was completed in the spring of 1914 and was ac- 
cepted by a conference held in Washington, D. C. which was attended 
by representatives of the United States Government, the ASME, the 
MSSVFI, and the HPACCNA. Thus the “American Standard for 
Pipe Flanges, Fittings, and their Bolting” became effective in 1914. 
LS 

For further infor mation—address 
The American Society of Mechanical Engineers 


29 West 39th St., New York 18, N. Y. 





36 - DecEMBER, 1943 


MECHANICAL ENGINEERING 














z| 





| 


l 




















at- 
ngs 
the 
zed 
ing 
5 aS 
28, 
ion 
ER 
»F 
D 
N 
i by ’ 
, to : eee 
e in EXCLUSIVE PEASE FEATURES 
ice SPEED BLUEPRINT PRODUCTION Pr 
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-hat tracings, prevents errors in printing. , i ola ° 
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‘ime __ minutes without breaking arc, resume in- =8=(Continuous Blueprinting Machines shine. 
™ stantaneously. 
i | 8 Hortatetal “leaking” Water. Week ‘oat 
_ Sx eels taeda re Design changes necessitate quick action in fur- 
1tr : Quick Change Chemical Applicator System 3 rs ™ i. ° . 
“ - . very economically allows change from Blue- ‘ nishing Blueprints. Pease Continuous Blueprint- 
- the prints to Negatives in 20 seconds. . : . : : 
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gree contro y gas ore ectricity, . . 2 . 
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%- speeding changes with Pease Blueprinting Machine 
actors production speeds of 30 feet per minute on Model | 
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si Boe Say THE C.F. PEASE COMPANY 
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Air and Gas Blowers, 
es Compressors and 
Exhausters 


* a 7 
] LAVA | Six De Laval turbine-driven exhausters and boosters in | 
Oo gill a coke-oven plant. Three are rated at 31,365 c¢.f.m., 


each, two at 18,600 c.f.m. each, and one at 25,200 c.f:m. 


St a ie 
ee 


During recent years numerous repeat 
orders for De Laval air and gas han- 


dling equipment have been entered 


ee ne ee 


by. large blast furnace plants, by- 
y | fee product coke-oven operators, and do- 
, — a mestic gas works. In constructing both 


— &, 








the steam power and gas ends of 








these machines, and also the controls, 


ie advantage has been taken of the 
_turbine-dr 


latest improvements in design and 
in materials, and their satisfactory 
operation is testified to by the fact 
that the users come back to De Laval 


eTeLel a Me Mal-1:1ohME-> ¢ololalem 


Ask for Catalog F-3824, which con- 
ella Bicle)(-teadalelarmelicMirsiatiaitelatmicls 


the solution of gas handling problems. 


75,000 c.f.m,. unit in=” 
stalled earlier in same 
plant and for same 
conditions as 85,000 
c.f,m. blowers shown 
below, 


. . dl 


Turbine-driven blast 
furnace blower; — 
85,000 c. f.m. of air 
against 30 Ib. at 
2800 r.p.m.; turbine 
using steam at 400 
psig and 700° F. 


M TURBINE CO...TRENTON, N. J. 
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Calibrated to your 
SPECIFICATIONS! 


Genspring Constant-Support Pipe Hangers are 
tested and calibrated under load-and-travel conditions 
that duplicate the actual service specifications — before 
shipment to you. 

LAST-MINUTE CHANGES in your piping plans 
may alter actual load requirements. Should this hap- 
pen, built-in compensators and indicator scales in 
Genspring Hangers enable accurate field adjustments 
up to +18% of the rated capacity. 


WRITE FOR Data Book 
containing complete details 
of Genspring Constant-Sup- 
port Hangers, for loads from 
250 to 8500 Ibs. Grinnell 
Co., Inc., Executive Offices, 
Providence, R. I. 


MECHANICAL ENGINEERING 


Only Genspring Hangers offer these highly 
important features for suspension of high tem- 
perature piping: 
constant-support of piping in all “hot” and “‘cold’”’ 
positions 


full safety factor of the supported system always 
maintained 


mass produced from standard precision parts 
individually calibrated for each specific installa- 
tion 

load adjustment features incorporated into the 
design 

3 models meet entire range of load-travel speci- 
fications 


the rated capacity of each model varies with the 
size of the springs used — the overall dimensions 
of the hanger remain constant 


minimum head room required 


WHEN pd 
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For those who need reliable 
information on design, coeffi- 
cients, and general behavior 
of fluid meters, and also on 
the use of flow nozzles and 
orifice plates for measuring 
the volume of fluids. 






















































FLUID METER REPORT 
Part | $3.00 


FLOW MEASUREMENT 
$2.75 


A comprehensive work that 
covers the functional design 
and detailed analysis of virtu- 
ally all types of 


HYDRAULIC 
STRUCTURES 


Parts I to IV deal with Meteorol- 
ogy, Hydrology and Hydraulics, Soil 
and Soil Mechanics, and Building 
Materials of Hydraulic Structures. 

Parts V to XI cover water supply, 
sewage, dams, outlet works and 
canal intake works, hydroelectric 
plants, reclamation, river and water- 
ways engineering. 


Two Volumes $18.00 





























JAMES HARTNESS 


n Stevens. 


JOHN A. BRASHEAR No narrative could offer more inspiration 
than this modest self-told story of one of the most notable makers of 
optical lenses and surfaces of his day. 


WILLIAM LeROY EMMET This is more than a story of a 
dynamic personality. It is also the story of at least four phases of elec- 
trical development in which Dr. Emmet had a leading part. 


JOHN FRITZ The name of John Fritz is chietly associated with the 
development of the epoch-making Bessemer process. His autobiography 
reveals a long life of great activity whose every accomplishment was for 
the advancement and betterment of civilization. $3.25 


HENRY LAURENCE GANTT Engineers will enjoy reading this 
Biography because it presents Gantt as a human personage with weak- 
nesses and shortcomings, but with a 
which were felt by all who met him. 


sap wed part in the develo 
Jo 


$5.00 


$3.50 


power and capacity for leadershi 
$5.00 


Interwoven into the Biography of James Hart- 
ness are accounts of the development of the New England machine shops, 
and of the introduction of management mechanism in industry. $4. 


FRED J. MILLER This factual record makes enjoyable reading for 
it is a terse account of an engineer's life that was rich in satisfaction 
without being particularly spectacular. $1.25 


JOHN STEVENS For an interesting account of the development of 


steam navigation and railway construction in this country and the 
pment, we recommend the Biography of 
$5.00 


ROBERT HENRY THURSTON There is inspiration for all in 
this story of a far-visioned leader who left an imprint upon engineerin 
education that set a new standard for all engineering education. $5.00 





MANUAL ON 
CUTTING OF METALS 


This Manual is unique in that it is 
in a form that will permit its imme- 
diate use in the shop as a basis for 
determining feeds and speeds and as 


‘a basis for rate-setting. 


The tables show the feeds that can 
be used with various depths of cut in 
machining steels and cast irons in 
common use. Also given are instruc- 
tions for applying the data as well as 
examples eoaing application of data. 


$5.00 


MECHANICAL 
ENGINEERING 


Meets the needs of progres- 
sive engineers by presenting 
the latest in technical infor- 
mation, clearly, completely, 
and authoritatively, and by 
providing the information in 
compact, usuable form. 


Published monthly. 


Subscription price 


$6.00 annually 














Carnot Cycle! To some it will recall 
early struggle to comprehend the 
nature of heat engines; to others it 
represents the ideal of _ pomeane 
sought after in design and operation. 
In the 


REFLECTIONS ON THE 
MOTIVE POWER OF HEAT 


by Sadi Carnot, engineers will read 
the thoughts of the originator of the 
Carnot cycle and follow his reasonings 
that lead to his great discovery. 

The book is a_ recent reprint 
of the translation from the French 
edition made by Dr. R. H. Thurston 


in 1890. 
$2.75 


1943 construction rules for 
locomotive, low-pressure 


‘heating, miniature and power 


boilers, for unfired pressure 
vessels, and also for care of 
boilers, inspection and weld- 
ing qualifications are pub- 
lished in the 


A.S.M.E. BOILER 
CONSTRUCTION CODE 
Combined Edition 


To be published Jan. 3, 1944 
$9.00 
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Why 
43 pay men to 
ce watch a clock? G-E 
electronic timers handle 

precise timing operations, re- 
lease workers for more useful work 
elsewherein the plant. Fiveranges to 
choose from — between 1/20 second 
and two minutes. Special ranges on 
request. Consistent. Stepless time 
range controlled by knob on front. 
Only one moving part. Only one 
tube. Can be used to time injection- 
molding machines, induction furn- 
aces, conveyors, photographic ex- 
posures, laboratory operations, and 
for many other purposes. Thou- 





HELP WANTED? 














ARE YOU 
MAKING 


MOTORS? 





OR TRANSFORMERS? Now you 
can test winding insulation 
right on the production line. 
New G-E electronic winding- 
insulation tester simulates se- 
verest operating stresses and 
tests turn-to-turn, coil-to-coil, 
and coil-to-ground insulation. 
Reveals shorted turns, wrong 
number of turns, or incorrect 
connections. Complete test takes 
only a few seconds on produc- 
tion line and may save your 
customers hours of repair work 


Try electronic 
production aids 


SIMPLIFY 


ADJUSTABLE-SPEED DRIVE 
ELECTRONICALLY 


New G-E Thy-mo-trol drive gives you 
full, stepless speed control on a single 
dial. Operates from a-c power. No 
gears, clutches, or belts needed to vary 
speed. Smooth, shockless acceleration 
at maximum permissible rate. No cur- 
rent peaks on line. Dynamic braking for 
quick stops. Holds speed within plus or 
minus 2 per cent, from no load to full 
load under full field. Maximum torque 
at low speeds! It pulls and pulls and 
pulls. Compact. Easy to install. Motor is 
the only major moving part. Ask about 
CR7507. Now. supplied in sizes from 
¥g to 15 hp. Special forms and ratings if 
you need them. 











DO YOUR 


sands in use. 110 or 220 volts, a-c. | later. Operates on 115-volts, WORKMEN 
Price, $28 and up. Write, stating single phase, 60-cycles. Write for 
your timing problem. more information. SQUINT 
“A AINTENANCE 
al | PPO aien@naeyey LESS M 
vt z= ' ° ‘ —WHEN DAYLIGHT DIMS? C-E elec- 
wy @) on Resis ance Welders tronic light control turns on 
; N S T 6 K if lights whenever daylight level is 
E Limited quantity of high-speed relays | —-by replacing mechanical contactors too low— turns them off when 
AT | (CR7505N100). More than 450 operations a with G-E ignitron contactors. No | daylighiis sufficient. Saves eyes, 
nate, Se am eey ao < moving parts! No contactor tips to helps maintain production, saves 
_ bes holding relay closed her. light ious, dress. No noise. No banda No time’ power. Low cost. Bulletin GEA- 
ings which may be as short as 0.001 second. lag. Faster production. More exact 2679B gives installation infor- 
Excellent for simple register-control jobs. | timing. These electronic contactors weetios. daenmes 
rint Automatic seal-in circuit if desired. Relay | use long-life G-E ignitron tubes. One ’ 8 x 
-nch = — a am te ae as installation paid for itself in four *~ ""_.-—~————~—S™SCSC~C~S&SY 
— pe gg + si pets ey "36 watts, | months. More information in Bulletin General Electric, Sec. D676-109 
Many special features. GEA-3058B. Schenectady, N. Y. 














READY-MADE SKILLS 


Please send me the bulletins checked: 


C0 Photoelectric relays, GEA-1755E 
ED Electronic contactors for resistance 





FOR NEW WORKERS 


Electronic apparatus for timing, sorting, counting, and controlling is 
making many wartime jobs easier to learn and easier to do. For example, one 
manufacturer found that the training period for new riveters was shortened 
considerably, and results were improved, by using electronic timers to 
automatically time the riveting hammers. Electronics may be the answer 
to a similar training problem in your plant. General Electric Company, 
Industrial Control Division, Schenectady, N. Y. 


The best investment in the world is in this country’s future— BUY WAR BONDS 
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Ask the men 


WHO USE THEM! 





Mountable on any H-W Motor Valve 

Diaphragm Case or for surface instrument 

panel board mounting. Case is weather-proof with wide- 
swinging door for easy accessibility to instruments for 
adjustment, repair or replacement of parts. Levers and 
other working or moving parts are of stainless or plated 
steel. Bellows of high grade bronze, 






EW Typel1400 Pras ('uihel Pibt- 


BOURDON TUBE ACTUATED 















~~ 


o ; Oa son 
a 
ae Type 1400 Bourdon Tube Actuated Pressure 


Control Pilot (Non-Recording) is designed to operate as 
a Vacuum or Pressure Control Pilot for pressures from 
vacuum to 5,000 Ibs. The Type 1400 Pilot has a wide 
Throttling Range adjustment of from 0% to 200%. 
Thus, this Pilot is universally adaptable for services 
requiring extremely high sensitivity or for service conditions 
where wider Throttling Ranges are necessary to dampen 
the sensitivity. Wide throttling range overcomes cyclic or 
hunting action caused by over-sized control valves or 
other conditions existing in the system making /lined-out 
pressure control difficult. 


The H-W Type 1400 Pressure Pilot assures performance 
matching other H-W Control Equipment used throughout 
the Refining, Chemical, Synthetic, Gasoline, Recycling and 
Power Industries and is adaptable for: 


Vacuum Relief Control Boiler Fuel Governor Con- 
Vacuum Control trol or any other in- 
Back-pressure Control stallation where pilot 
Reduced Pressure Control operation makes for 
Fluid Pressure Control greater sensitivity and 
Pump Governor Control smoother control. 

Write for Operation Bulletins describing H-W Pressure 


Control Pilots, giving us detailed information of your 
control requirements, . 


sransann 10n Pp O¢fotmance 
Hahn WG lu. 


TULSA, OKLAHOMA 
Information on all HANLON-WATERS Equipment is available at representative nearest you. 


NEW YORK .« CHICAGO . PITTSBURGH «+ PHILADELPHIA . BOSTON 
KAMSAS CITY « DENVER « LOS ANGELES « MOBILE «. SHREVEPORT, LA. 
FO WORTH « HOUSTON ¢« CORPUS CHRISTI + AMARILLO, ODESSA, TEX. 
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¢VARWAY UNIT TANDEM 


Selected for Both Blowing and Draining 
on latest yenICe STATION wits 

















Yarway Unit Tandem Valves on 
the Water Wall Drains of one of 
the 885-lb steam generators at 
Venice Station. 


At the new Venice, Illinois, Station of the 
Union Electric Company, Yarway Unit Tan- 
dem Blow-off Valves were selected for both main 
boiler blow-down lines and water wall drains on 
these latest 885-lb pressure units. 


Years of experience with Yarway Valves at the 
Cahokia Station of this company where 240 
Yarway Seatless Valves have been on the job— 
some as long as 14 years—undoubtedly played a 
big part in influencing the selection of these 
Unit Tandems—the finest Yarway Valves ever 
built for high pressure service—for this modern 
central station. 


What are your drain or blow-down valve re- 
quirements? Profit from the sound design and 
metallurgy of Yarway Valves, proved in more 
than 12,000 low, medium and high pressure 
Yarway installations. 


Write for Catalog B-422 for pressures up to 
400 lb; B-431 for pressures up to 2500 lb. 


YARNALL-WARING COMPANY, 


Typical main boiler Sey 108 Mermaid Avenue, Phila. 18, Pa. 
blow-down Yarway @@er@ 

Unit Tandem arrange- 

ment at Venice Station. 


WAY BLOW-OFF VALVES 


\4 


est you. 





ment is at present engaged 100% in 


ARE YOU HOARDING IDEAS? 


Are you storing away in the back of 
your head—in safe or desk drawer— 


the plan for a mechanical or electrical 
device that you mean to bring out 
after the war? Wars always end more 
abruptly than they begin. How long 

the moment the Axis 


would it take you, if the war should 


end next month, next year, or even 
two years hence, to get that product 


Genera 
NSTRUMENT...4.00010 


829 MEWARK AVENUE, 


runs up the white flag. 


war effort, our plants and personnel 


are geared for the development and 
volume output of precision products— 
all set to swing into civilian service 


At a time when a global 
struggle for freedom was 


not even dreamed of, 
General Instrument was 
engaged in wide-scale 
development of peace 
time products like this 

for peace 
time use. 
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GAZE ON A MIRACLE IN 


Gear Production 


OMBERS carrying bigger loads than 

freight cars! Fighters that can dive 
faster than sound travels! These are mod- 
ern miracles of air warfare—miracles 
made possible by the giant Wasp 
Engines that power these planes. 


And miracles beget miracles. For in 
these engines are gears of such extreme 
precision that their manufacture by any 
other method save exhausting hand 
labor, was long deemed impossible. 
Transforming these hand methods into 
mass production—turning out these 
high-precision gears by the hundreds of 
thousands needed for the world’s largest 


air armada—was an achievement made 
possible by new manufacturing methods 
—new production techniques developed 
by Foote Bros. 


These precision gears may well open 
the way to new miracles in the econom- 
ical transmission of power when the 
war is won. For already on the boards of 
many American manufacturers are plans 
for machines that will utilize the type of 
precision gear Foote Bros. are producing 
for aircraft engines. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 
5225 South Western Boulevard e Chicago, IIl. 
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...Now on The U.S.S. Helena 
40 Fathoms Down-—In Kula Gulf! 


ERHAPS YOU’VE HAD WIND Of this story already. It’s being 

talked about in engineering circles, among production 
men, even executives. Make no mistake — when a develop- 
ment comes along, so different that the U. S. Navy takes it 
over — lock, stock and barrel, that’s big news — and has 
implications for all business and industry. 

For its beginning let’s go back to before Pearl Harbor. 
America’s fighting fleet was being designed along lines that 
packed more power and more armament, ship-for-ship, than 
anything else afloat. Space for ammunition and men had to 
be shrunk to the irreducible minimum. Was there any chance 
of saving weight @nd space in ventilating fans? Could the 


1940—MORE SPEED 
AND ARMOR 
MEANS LESS 
SPACE FOR 
AUXILIARIES 





compactness of an axial flow fan be combined with the per- 
formance of a centrifugal fan? From existing knowledge of 
fan performance it seemed impossible. But, since one battle- 
ship needs as many as 300 separate ventilating systems, an 
attempt must be made. 

Here was a job for the best engineering brains in the coun- 
try. The U. S. Navy Bureau of Ships wrote the toughest 
specifications they could devise — and then subsidized two 
separate research authorities to develop a fan to meet them. 
One was the country’s outstanding industrial research labor- 
atory — the other, one of the nation’s foremost experts on 
aerodynamics. The results turned in were good, but not good 


enough. The fans did not deliver the volume and pressure 
required — and were above the acceptable noise level. 
Time was slipping away and, for the United States, war 





1941—THE NAVY ASKS 
THE IMPOSSIBLE— 
FINDS IT READY 

AND WAITING 


was just over the horizon. Then the Navy came to Sturte- 
vant and put the job up to us. 

Here were the requirements — a fan to deliver 12,000 
cubic feet a minute (50% more than they had been working 
toward before) at 3” pressure and a speed of 1160 rpm. It 
would be ideal, of course, if it could operate at 1750 rpm 
because weight of the motor and size of the fan could be cut 
still further. 

Now, as luck would have it, the Sturtevant Research 
Laboratory had been examining a new theory of designing 
propeller fans. When the Navy came to us, work had prog- 






THE FAN THAT 
CAUSED ALL THE 
SHOUTING ABOUT 
AXIAL FLOW 
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ressed to the point where construction of a test fan had just 
been completed. Although no experimental work had been 
done on the fan, we brought it out for inspection. At first 
glance it appeared to be exactly the fan the Navy men had 
dreamed of. On the test block it delivered 12,000 cfm at 3” 
pressure — on the nose! And at 1750 rpm it showed a sound 
energy that was 40% under the Navy maximum! Perform- 
ance astounded them — total efficiency 90%; static effi- 











SENT TO SEA 
WHEN ONLY 
FOUR WEEKS OLD 









ciency over 80% 
centrifugal fans. 
Next came a trial run at sea. Less than four weeks after 
the test fan had been built, it was aboard the U. S. S. 
HELENA. Line officers were as enthusiastic about the lack 
of noise as the engineers had been about its performance. 
| Success of the Sturtevant Victory Axifio Fan, as it is now 
called, was written in the initial order for 280 units. Today, 

that original Axiflo Fan — the first, hand-built unit to em- 
body this great step forward in air engineering, shares with 
the HELENA its hallowed grave in the waters of Kula Gulf. 
But let’s return to the laboratory, for a minute with 
Harold F. Hagen, our Chief of Research. Here was a de- 
velopment that went right from the sketch pad, into the 
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arch | drawing room and the shop without experimental development 
ning | — and then into large-scale production. How was this possi- 
rOg- | ble? Principally because it had been completely proved in 
theory, before any experiments were made. The new theory 
conceived by Mr. Hagen was based on the tests of airfoils in 
a wind tunnel. In putting this theory through its paces, 
however, he found that these tests could not be applied 
directly to a fan propeller. In the case of a plane, the air 
‘| stream is changed only slightly whereas with a fan it is 
definitely curved. So he dropped the straight line of the air- 
plane flow and substituted the curved line to get proper 
action of the fan blade — and then applied the airplane 
theory to that curved line. 











S|IVICTORY AXIFLO FAN 


As the design progressed, the blade angles and area of 
blade surface proved to be just about equal to empirical de- 
signs. The result was a blade that does an equal amount of 
work throughout its entire surface — whether at the hub, 
the middle or the tip. Air delivery of a specific fan, for ex- 
ample, with blade lengths varied all the way from 46” to 26” 
was always at 3” pressure — with a volume proportional to 
the length of the blades. Among the orders for the first 1,500 
Axifio Fans, there were 66 different sizes. These were com- 
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412,000 CFm 
10,754 CFM 
9,050 CFM __ 

















THE RESULT OF A 
COMPLETELY 
THEORETICAL DESIGN 


Aut AT 3” 
PRESSURE 


pletely covered with 8 standard fans — simply by changing 
the blade lengths. 

With the outbreak of war, Navy demands for Victory 
Axiflo Fans skyrocketed. Today, thousands of Sturtevant 
Victory Axiflo Fans are in service aboard battleships, cruis- 
ers, aircraft carriers, destroyers, subchasers — in fact, every 
type of naval vessel. But even Sturtevant’s great shops were 
unable to fill the demand. Other manufacturers were im- 
pressed by the extraordinary success of the new type of fan 
and followed Sturtevant’s lead. Two were successful, and 
are now supplying excellent fans of their own. 

The Victory Axiflo Fan belongs to all America. It belongs 
to the men of the Navy who serve with it now and to the 
men of industry who are waiting to use it after Victory — 
to open new fields of heating, ventilating, air conditioning, 
mechanical draft and other applications where fans are used. 


B. F. STURTEVANT COMPANY 
Hyde Park Boston 36, Mass. 


THE ANSWER TO YOUR 
WHYS AND HOWS — 
FREE ON REQUEST a> 





Glance over the brief advantages below and 
then turn your imagination loose on the 
implications of the Sturtevant Victory 
Axifio Fan in your work after the war. 
POWER SAVINGS — extremely high fan 
efficiencies—making important operating 
economies in large installations. 

SPACE SAVING—only 60% of that required 
for other fan designs—with a similar sav- 
ing in weight. 

FLAT HORSEPOWER CHARACTERISTIC— 
effecting worthwhile power savings wher- 
ever fans are operated at varying loads. 
EXTREME QUIET—less than80 decibels,mak- 
ing it suitable for commercial heating, ven- 
tilating and air conditioning installations. 
HIGH SPEEDS—permitting the use of 
standard high speed motors—saving both 
in weight and initial cost. 

RANGE OF PRESSURES —from }4” to 60” 
water gauge—covering the entire field of 
commercialandindustrialfan requirements, 
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Veunnnsows strides have been made in the field 
of welded construction during these war years. The 
saving in time alone has made possible the delivery 
of vital war material far ahead of schedule. 

Welded engine bases, machine frames and bases, 
and other heavy equipment are being produced 
by Graver for the country’s essential industries. 
Maximum strength and rigidity are assured—close 
tolerances are maintained—and on every job Graver 
-| Weldments are demonstrating the amazing effi- 
- ciency and economy of this modern method of 
fabrication. 

Today, the output of Graver Weldments is de- 
voted to those products which will hasten the day 
of Victory. Tomorrow, their advantages and econ- 
omies will be available for hundreds of applications 
in a peacetime world. 

Whether yours is a job for immediate production 
or a post-war plan, Graver engineers will gladly work 
with you and submit quotations without obligation. 








GRAVER TANK & MFG. CO., INC. 
4811-27 Tod Ave., East Chicago, Ind. 
NEW YORK CATASAUQUA, PA. CHICAGO TULSA 
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New Production Records 
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AND EACH OF THE EIGHT FEATURES oF Tals 
ELMES HYDRAULIC FORMING PRESS IS A REASON 


How efficient is your press installation? Feature for feature, how well. 
do your presses compare with this Elmes Hydraulic Forming Press? 
The answers to those questions may prove extremely profitable to 
your future production ... in quality, in quantity, in lower costs. 
For scores of manufacturers are speeding up production with the 
smooth and uniform power, the high speed and accuracy of operation 
and the simplified system of controls of Elmes Hydraulic Presses. 








FEATURES THAT GUARANTEE OUTSTANDING PRESS PERFORMANCE 


© HIGH SPEED. Rapid transverse to work and from work, with automatic 
slow down and speed control for working part of stroke. Permits, in 
some instances, the use of a cheaper grade of drawing steel. Also re- 
duces spoilage. 


VARIETY OF CONTROLS. Manual, semi-automatic, automatic. 
FULL PRESSURE CAPACITY THROUGHOUT ENTIRE STROKE. 
EXCEPTIONALLY ACCURATE GUIDING OF MOVING PLATENS. 
DAMAGE DUE TO OVERLOAD DEFINITELY ELIMINATED. 
STROKE CONTROL MINIMIZES IDLE STROKE. 

DEFINITE TIME SAVING IN DIE SETUP. 

COLUMN STOPS WILL TAKE FULL LOAD OFF PRESS. 
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ELMES ENGINEERING SERVICE 
-.- AT YOUR SERVICE 


Ask the Elmes Engineering Staff to help you select or 
design efficient hydraulic equipment: presses, pumps, 
accumulators, valves, accessories. Suggestions, recom- 
mendations, with cost estimates given without obligation. 


- j 
\ OBR ita pn SRE Pe anes Rega te ee tit ates $ 
; 
} 


| 


NS Cees One Pees ELMES ENGINEERING WORKS of AMERICAN 
Rugged, strictly precision and highly 


eccurate unit, entirely self-contained, STEEL FOUNDRIES, 239 N. Morgan St., Chicago 7 


ELMES coutemenr 


Also Manufactured in Canada | 
_ METAL-WORKING PRESSES ~PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES. - ACCESSORIES 
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HARDINGE CONSTANT WEIGHT FEEDER 


An accurate and dependable feeder for feeding by weight. 


Made in five sizes with capacities from 1-lb. per hour to 1000 
tonsperhour. Theconveyor belt is driven through a variable 
speed drive with a 3 to 1 variation in capacity. The counter 
weight on the gate arm permits considerably greater capacity 


range when desired. 


When equipped with the no-load cut-off attachment, a signal 
light or bell indicates an empty bin or material hanging in 


bin and stops the feeder. 


For proportioning two or more materials, the feeders may be 
interlocked. If one feeder is stopped or one bin becomes 


empty, all feeders stop and the warning signal operates. 


The ‘‘Feedometer,’’ a weight and rate indicating feeder, indi- 
cates the rate of feed and totalizes the amount fed. This 


feeder operates on the constant weight principle. 


Write for Bulletins 33-C and 43 


INCORPORATED —- YORK, PENNSYLVANIA 


New York, 122 East 42nd Street Chicago, 205 West Wacker Drive San Francisco, 50! Howard Street 


Partial List of Materials 
Fed with This Feeder — 


Borax 
Carborundum 
Cement Clinker 
Coal 

Coke 

Dolomite 
Ferro-Chrome 
Fertilizer 
Gypsum 

Iron Ore 

Lime 
Limestone 
Pigment 

Salt 

Silica Sand 
Soda Ash 
Sodium Silicate 
Talc 


f TARDINGE 





Toronto, 200 Bay Street 
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LA-DEL 
AXIAL -FLOW | 


=a mame assuring many 
advantages for post- 
war developments in 
the movement | 
of air 


ERE are a few of the developed 
sizes of La-Del Troller Axial- 
Flow Fans. Wartime conditions 
have prevented offering La-Del 
Axial-Flow Fans to industry in 
general, because of war agencies’ de- 
mand for compact units of this kind. 
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Comers, Avigtion type evict few fan ovine tobe axial flow fon, 13% x in A wide var iety of models at present 
only 6%" in diameter x 6” long deliver- iameter; ivering 2000 at . : 
ang 400 CFM at 6” static pressure. cnaal Poemne. . are available ranging from Ye HP 


to 1000 HP; from 14” static pressure 
to 45” static pressure; from 6” in 
diameter to 11 feet in diameter; 
and, from 400 CFM to as much as 
600,000 CFM. 


Post-war La-Del requirements will 
probably bring about the develop- 
ment of many additional sizes to 
meet industry’s requirements, since 

i ~ present application of Axial-Flow 
Marine type explosion press, fe 10%” Marine ‘ype adjustable A pees axial-flow Fans has firmly established the many 


Marine 1 ; : itch as ) : 
™ en ates asheeexemerase desirable design features of this 


type fan. 

Many models are available with 
either fixed pitch blades or adjust- 
able pitch or controllable pitch, 
making available fan operating 
ranges never before realized. Control 
of operation and air delivery is ac- 
cordingly moreclosely regulated with 
the numerous advantages resulting 
from this in many applications. 











All aluminum Aviation type axial-flow 11 ft. diameter axial-flow fan with exe 


fan. 70 lbs. complete with 2% "HP baust stack and air shaft bood deliver- 
motor; 4300 CFM at 2” static pressure. ing 500,000 CFM at 6%” static pressure. 





coraan some V7 DEL CONVEYOR & MANUFACTURING CO. 


TO SPEED VICTORY NEW PHILADELPHIA, OHIO ~ 
* PIONEERS IN THE DESIGN OF AXIAL-FLOW FANS FOR EFFICIENT AIR CIRCULATION *& 
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This G-R STAGE HEATER combines 





eS ontore, 


The Griscom-Russell Co. 


285 Madison Avenue 
New York 17, N.Y. 


SIMPLICITY... because the U-tube construction and tube 


sheet integral with water head requires a minimum of high 
pressure joints. 


RUGGEDNESS... because of sturdy construction; including 


ample support of tubes, and prevention of vibration by mini- 
mum clearance at tube support plates. 


ACCESSIBILITY... because the only high-pressure joint is. 


a single manhole cover. 


The design and construction of this unit is based on 76 
years of experience in building heat transfer apparatus. 


Write for Bulletin 


GRISCOM-RUSSELL 


Pioneers in Heat Trantjer Apparaius 
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THESE FELLOWS ARE 
ALWAYS LOOKING 
FOR TROUBLE 


—so they can prevent it! They’re the “‘watch 
dogs” of our Heat Treating Processes, where 
good bearings get off to a good start. Theirs is a 
roving commission, re-checking the checking 
done by the regular inspectors—to make doubly 
sure each step of the Heat Treatment of Hyatt 
Roller Bearings produces perfect results. 
’Round the clock, ’round the year, they’re 
on the job, looking for trouble—to save you 
trouble. They’ve worked out a series of con- 
tinuing tests covering every phase of Heat 
Treatment. Some are repeated every 15 minutes, 
others several times an hour—some take only 
several seconds, others several hours. All are 


important...as is every test in precision bear- 
ing manufacture. 

So important, in fact, that one out of every 
6 Hyatt employes devotes his time to testing 
and inspection in various stages of manufacture. 

Sound like a lot of work? It is—but worth it 
when you remember that more than 90% of all 
Hyatt Roller Bearings made today go directly 
into fighting equipment or the machinery that 
helps build it. 

That’s why we’ve got to make ’em good. 
Because Victory is our Business. 

Hyatt Bearings Division of GENERAL 


MOTORS CORPORATION, Harrison, N. J. 
Pave the Road to Victory with War Bonds 


HYATT BEARINGS =~ GENERAL MOTORS 
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A “Brush-Up* 


“The Technical Editor 
Speaks” is a refresher booklet 
that brings you up-to-date on the 
technical terms and testing procedures used 
in measuring the properties of metals. It’s a handy, 
useful guide for anyone who specifies, works or uses metals. 


It tells you what you want to know about their mechanical 
properties ... how they are determined and how the infor- SHEAR STRENGTH METAL IDENTIFICATION TESTS 


mation is used to judge metals for practical applications. HIGH TEMPERATURE PROPERTIES | PHYSICAL CONSTANTS AND 
Compiled from a series of articles written by THE DE- MECHANICAL PROPERTIES OF 


VELOPMENT and RESEARCH DIVISION of THE ee DPANSION previ -enlngeminsnd 
= a, LOW TEMPERATURE PROPERTIES | CONVERSION TABLES 
INTERNATIONAL NICKEL COMPANY ...it includes FATIGUE Measurements. 
discussions and descriptions of the properties listed below. Effect of Keyways on fatigue DEFINITION AND GLOSSARY 
Send for a complimentary copy...or copies... today. of chatting, oe 


The International Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. USE THIS COUPON 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5, N. Y. 


Please send me .................. copies of the booklet, 
“The Technical Editor Speaks.” 





24 PAGES OF INFORMATION ABOUT METALS 
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TENSILE PROPERTIES HARDNESS iCi«*idd*CN Rann neeevesesssssssesessecncccnnnnncnnnnnnnnnnnnnnnnnnnncnsccccccccccccccqgncnnnngnnnnengsssee 
Yield Strength, Proportional Brinell, Rockwell and Vickers RNIN deesiescnsccasencccctosncncesindshiatuniiamccoabeaaibieesestiedddeteinniocnsucnceteaieuae 
Limit, Proof Stress, Rigidity, Tests. The Scleroscope. 

— ee . Re ONE Se NY OR RMT a 
Impact Strength. Izod and M.E. 12-43 | 

TORSIONAL PROPERTIES CT (a rc sclaseipeuiuu paseo ion rua enceadsamn a eee " 

Twist Resistance po | ee = 
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JOHNS-MANVILLE 


JM 


PRODUCTS 


J.-M Insulations 
are ‘Made to Order for 
today’s exacting needs 


J-M Industrial Insulations cover every type of 
heat control. Each type of insulation is tailor- 
made to fit the particular job for which it was 
designed. In addition: Johns-Manville’s 85 years’ 
experience in every conceivable type of insula- 
tion problem makes it possible for J-M Engi- 
neers to design insulation applications for special 
conditions with utmost speed, thoroughness and 
economy. Following are just a few of the many 
types of J-M Industrial Insulations: 


FOR TEMPERATURES TO 600° F. J-M 85% Magnesia has been 
for many years the most widely used block and pipe insu- 
lation for temperatures to 600° F. and, in combination with 
Superex, for higher temperatures. Maintains high insu- 
lating efficiency. Standard block sizes 3’”’ x 18”, 6’’ x 36” 
and 12” x 36”; from 1” to 4” thick. 





INSULATION FOR TEMPERATURES TO 1900° F. J-M Superex 
Blocks have long been standard for this service. High heat 
resistance, low thermal conductivity. Sizes 3’’ x 18’, 6” 
x 36” and 12” x 36”; from 1” to 4” thick. 


FOR STEAM LINES UP TO 700° F. J-M Asbesto-Sponge Felted 
Pipe Insulation is recommended where maximum efficiency, 
high salvage and resistance to abuse are essential. For 
temperatures over 700°, used in combination with Superex. 
It is available in 3-ft. lengths, from 1” to 3” thick, for 
standard pipe sizes. 


FURNACE INSULATION UP TO 2600° F. J-M Insulating Brick 
and Insulating Fire Brick are available in 7 types, with 
temperature limits ranging from 1600° F. to 2600° F. All 
provide light weight, low conductivity. 





For details on these materials, and on the complete J-M 
Insulation line, write for Catalog GI-6A. Johns-Manville, 22 
East 40th Street, New York 16, N. Y. 


Johns-Manville 


INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE... FOR EVERY SERVICE 
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1. Your costly time-taking pencil 
originals deserve the best af help 
in performing their important tasks. 


2. After a long run of blue- 
prints, however, the lines on a 
pencil original become smudged 
and weak, so that the blue- 
prints made from them are 
often hazy and illegible. 


ft 4 
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STRONGER LINES 


IN BLUEPRINTS 


from pencil cingls — 


PRESERVES: Photact pre- 
Serves originals—the Pho- 
tact print takes the place of 
the original as a “master” 
for reproduction and future 
A reference. 


RESTORES: Photact re- 
stores old, worn-out tracings 
—cracks, smudges, etc., can 
be easily eliminated from 
the negatives so they will 
not appear in the finished 
Photact prints. 


DUPLICATES: Photact 
duplicates originals—as 
many “second” originals as 
may be needed can be repro- 
duced from the negative on 
D Photact tracing paper or 
cloth. 















































3. But positives gon Photact | ~ 
poper or cloth give you ink- 75 : 
like lines of high opacity; so # 5 97 
that you can file away your ; 

costly original for safekeeping. 
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4. With a Photact “master,” you can 
make as many blueprints as you need 
—each with strong, legible lines, 
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Today’s pressure for speed in product 
production requires increased quantities 
of highly legible blueprints, brown- 
prints and black-line prints made from 
pencil drawings. 


But pencil drawings, with all their ad- 
vantages of speed and ease of correction, 
have a low opacity of line—and a ten- 
dency to smudge under frequent han- 
dling. As a result, blueprints from pencil 
originals generally do not have suffi- 
ciently strong lines for quick legibility. 


Photact reproductions, on the other 
hand, have lines of high opacity which 
will not smudge or blur, so that large 
quantities of blueprints of consistent 
legibility can be made from Photact 


“masters.” 
For complete information about the Photact Process 
and Photact Papers and Cloths, write: Photact Dept., 


KEUFFEL & ESSER CO., Third & Adams Streets, 
Hoboken, N. J. 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO « ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT e© MONTREAL 
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OLD TIMERS TELL ME 
“To get gears from 


PHILADELPHIA 
fs get Satisfaction, too”’ 


The care, precision and honest workmanship 
with which Philadelphia Gears have been 
produced during the past half century have 
made them the preference of leading industrial 
plants almost everywhere. 


Today, when war's demands skyrocket the need 
for gears, the name Philadelphia still stands for 
high quality products. 


Fag 


Philadelphia Gears are made in all industrial types 
and sizes. They are designed to transmit the maxi- 
mum of power and built for long life. 


ye 


ve 


a8h # 
PN 
a % If your gear problem is to meet present needs 
\ in ee or for future product planning, call on us. Our 
Mery ye 6S Gear Catalog No. 42 is full of helpful gear 
ae _@ data. Send for a copy. 


PHILADELPHIA GEAR WORKS, Inc. 


INDUSTRIAL GEARS AND SPEED REDUCERS LIMITORQUE VALVE cueitnn 


ERIE AVENUE & G STREET 


PHILADELPHIA 34, PENNA, 
NEW YORK, PITTSBURGH, CHICAGO 





















Philadelphia Philadelphia 
LIMITORQUE GEARS 
eae ct and sizes 
pipe types Can be 
path bonded vg A. mag 
from convenes 
tent st 
Philadelphia Philadelphia 
HERRINGBONE WORM GEAR 
SPEED REDUCER 


SPEED REDUCER 
Sr ae oo 

speed. Single, e, The economical drive, 

Reductions, various . - ; 

at bare : zs ba ogee | or Vertical types — various . 
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Top—Bleeding of turbines for process steam causes the swings shown on Utica Knitting Co.’s stoker-fired 


boilers. 
Right—Typical section of Micromax Chart. 


Left—Boiler Panel with Metermax Combustion Control and Miccomax Temperature Recorder, 


HIGH BOILER EFFICIENCY ? 
Utica Knitting Co. Gets lt With 


Metermax Combustion Control 


Faced a few years ago with heavier 
demand for its products, the big 
Utica (N. Y.) Knitting Co. trans- 
lated that demand into steam, took a 
careful look at its steam plant, and de- 
cided to install more capacity—at 
once. Out came some old boilers, 
up went a new building, and into it 
went a 50,000 lb/hr C. E. stoker- 
fired boiler, to supply 225 lb steam at 
100 degrees superheat. 

Prominent among the problems to 
be solved was, of course, how to oper- 
ate this big unit? How to give U. K. 


TYPE P COMBUSTION CONTROL; 
COMPANION TO METERMAX 


If your plant does not require the central-station 
characteristics of Metermax Combustion Control, 
we recommend Type P Control. It is simple, 
sensitive and thoroughly dependable. Ask for 
Catalog N-01P-163. 


Co.’s firemen the kind of help they 
would need with a boiler so totally 
different from the ones they were 
used to? How to operate this unit 
in parallel with their remaining older 
and much smaller boilers? 

The answer is in the pictures here- 
with. Metermax Combustion Con- 
trol has the flexibility that boiler 
operators need; any adjustment can 
be changed at any time; the unit 
can be returned partly or entirely to 
manual control by turning a single 
switch on the boiler panel. 






LEEDS & NORTHRUP COMPANY, 4963 STENTON AVE., PHILA., PA. 





depends on me! 


A Slogan For Every American 





Metermax-controlled Electric Drive Unit on inlet 
vanes of forced-draft fan. 


And Metermax has the sensitivity 
needed for efficiency; the full sen- 
sitivity required for powdered-coal 
boilers in central stations is built into 
every Metermax. 

Furthermore, Metermax is simple; 
its controllers are pneumatic-elec- 
tric; and its drive units are entirely 
electric. No line shafting; no hy- 
draulic or pneumatic lines; no con- 
nection between panel and drive unit 
except a single conduit run. 

The Metermax Panel reaches you 
complete, ready for outside connec- 
tion to fans, feeders, etc. We will if 
you wish assemble and mount all 
gauges, indicators and other acces- 
sories. We do excellent work of this 
kind! 

If you have a boiler-control prob- 
lem, outline it and an L&N engineer 
will gladly try to help. Or if a com- 
pact, fully-illustrated catalog will 


meet your needs, ask for N-01M-163. 
Jrl Ad N-01M-163(1) 


LEEDS & NORTHRUP 





MEASURING INSTRUMENTS 


TELEMETERS 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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PRODUCTION SCHEDULES WITH INDUSTRY'S NEW RIGHT HAND 



















Production - line Efficiency in 
a Single Piece of Equipment! 


Indexing tables put wings on many pro- 
duction operations—as effectively as the 
revolving pistol barrel put wings on trig- 


ger fingers! 


And wherever quick, ‘accurate indexing 
can help production, HydrOILie equip- 
ment offers distinct advantages. Hy- 
drOILic indexing presses show why. Their 
hydraulically operated .tables position 
the work with higher precision. Rapid, 
continuous operation is achieved by 
merely feeding and emptying the table. 
Safely too, because hands are never 


near the ram. 
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“Start and stop” shocks of indexing 
tables are overcome, because oil is the 
medium through which they are pro- 
pelled. Oil (and the speed of the tables) 
ean be regulated instantly without wear 
or strain, and with absolute accuracy. 
That’s why HydrOILic equipment has 
proved so effective in speeding up such 
wartime jobs as shell loading and crimp- 
ing, powder compressing . . . as well as 
many pressing, pushing and lifting opera- 


tions. 


Why not get together with Denison 
HydrOILic engineers on your prob- 
lems or ideas? Write. The 
Denison Engineering Co., 

1189 Dublin Rd., 
a Columbus, Ohio 








DENISON 


EQUIPMENT «+ APPLIED 


* 
TRADEMARK : 
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PERMANENT MAGNETS MAY DO IT BETTER 


oe 














DESIGN CONTROL PRECISION 


33 YEARS OF “KNOW-HOW” 
... avatlable to you! 


HILE age alone provides no claim 

for preferential consideration, our 
33 years in this industry have given us 
exceptional experience in permanent 
magnet applications. This experience 
should prove invaluable to you in the 
solving of your engineering and de- 
velopment problems. 


Permanent magnets are now being 
utilized in many applications not pre- 
viously apparent. Units of our design 


and manufacture have increased the 
uses and improved the functions of 
countless products. Among those im- 
portant to the war effort are some of this 
country’s most vital electronic devices. 


Our engineers will be pleased to 
consult with you and give your prob- 
lems the benefit of their knowledge. 


Write on your letterhead, for the ad- 
dress of our office nearest you—and our 
30-page ‘‘Permanent Magnet Manual’’. 


BUY AN EXTRA WAR BOND! 





She 





INDIANA STEEL PRODUCTS 
Company 


* SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 * 


6 NORTH MICHIGAN AVENUE © CHICAGO 2, ILLINOIS 
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HYCON 


HIGH PRESSURE HYDRAULIC SYSTEMS 


haa Eight Cylinder Pump with Unloading and 


ue Relief Valve Mounted on 3 HP Motor 
















to furnish 250 cu. in. per min. at 3000 p.s.i. 


Valves, Accumulators and Complete Line 


CATALOG 
ON REQUEST 


THE NEW YORK — BRAKE COM PANY 


420 Lexington Avenue, New York 17, N. Y. 


to provide flexible, economical installations 


* * * 
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@ Flying and fighting seven miles 
up, the modern war plane, captur- 
ing our fascinated wonder, is the 
symbol and the result of vast de- 
velopments in every sphere of 
science and industry. In that plane, 
as in the plant that built it, and 
throughout industry today, power 
is produced, applied and controlled 
more efficiently because of continu- 
ing and accelerated engineering 
progress. 

Chains used today for aircraft 
controls, for tanks, trucks, jeeps 
and other motive equipment, for 
conveying and mechanical power 
transmission throughout industry, 
have been vastly improved to meet 
today’s exacting demands, Link- 
Belt engineers and metallurgists 
have perfected lighter, stronger, 
more precisely built chains of every 
type, answering, even anticipating, 
the needs of our production and 
fighting forces. Now, more than 
ever, Link-Belt is the recognized 
source for chain, and for the en- 
gineering service to aid in utilizing 
these newer, better chains to the 
. great advantage of all industry. 
LINK-BELT COMPANY Consult Link-Belt on any problem 
relating to mechanical power trans- 
mission, materials handling or con- 
sea  veying. You are assured of relia- 


ble, unbiased recommendations and 
i t Indi lis Plant Ordnance Plant ? = 5 : 
i: latest a athe (es eee tes of efficient, economical equipment. 


The Leading Manufacturer of Materials Handling and Power Transmission Machinery 


Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Toronto 8. Offices, warehouses and distributors in principal cities. 


CHAINS AND SPROCKETS 


for conveyors « for drives « for power transmission 
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Designed and Engineered for 


DIMENSIONAL ACCURACY == Me} =) RD ;j 


|'PROPER DEFLECTION | 


PRECISE LOAD RATINGS 
SIMPLICITY OF APPLICATION (iithetetbbbibete 








BONDED RUBBER 


Shear Tye 
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OPERATION OF TUBE FORM MOUNTINGS 


LL Lord Mountings are designed to operate on the 

principle of having the rubber ' ‘stressed in shear” when 
load is applied in the direction of the main axis of the 
mounting. This design provides the required softness and 
deflection in the direction of the disturbing forces, and 
stability or resistance to movement in directions normal 
to the major thrusts. 

Every Lord Mounting is designed to have a definite 
static deflection under its rated load. Load ratings for stand- 
ard tube form mountings range from a few pounds to 1450 
pounds, with rated deflections ranging from .065 inches 
to .123 inches when load is imposed. 

Illustrations above show a Lord Tube Form Mounting 
in the various positions it assumes while static or in action. 

Fig. 1—Under no load (as produced). Note position 

of center sleeve. 

Fig. 2—Under rated load; note deflection of center 

sleeve. 

Fig. 3—Operating in the zone of free shear action 

under normal vibration. 

Fig. 4—Operating momentarily under sudden shock 

load or in zone of resonance. 


Load ratings of Tube Form Mountings may be changed by: 
1—Utilizing rubber compounds of varying degrees 
of stiffness. 
2—Increasing length and/or cross-section of rubber 
element and metal parts. 
3—Increasing or decreasing diameter of center 
metal sleeve. 





* * 


Back 
the Attack 
with 
War Bonds 
® & 











it TAKES RUBBER Ya Sheat tO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY (ese: 


ERIE, PENNSYLVANIA 


Kermath Marine Engine suspended on Lord Tube Form Mountings 


These design features, plus the unified control of 
manufacture from raw material to finished product, 
account for the remarkable efficiency and dependability 
of Lord Mountings. 


Lord Tube Form Mountings are sturdy, compact, light 
weight units, and are designed to cover a wide range of 
applications in every field of industry. They are made in 
various styles and many sizes with flanged or straight outer 
metal members, and with snubbing or non-snubbing features. 

Through proper mounting selection, isolation effi- 
ciencies ranging from 75% to 85% reduction of disturbing 
forces may be expected, although reductions up to 97% are 
not unusual on equipment operating at very high frequency. 

For complete information on Lord Mountings write for 
bulletins 103 and 104 or call in a Lord vibration engineer for 
consultation on your design problems. There is no obligation. 







SALES REPRESENTATIVES 
NEW YORK 289 MADISON AVE 
ChicaGS i MICHIGAN AVE 
WODOWARD AVE 


BURBANK, CAL 245 E. OLIVE AVE 


Originators of Shear Type Bonded Rubber Mountings 




































































THE BIG JOB OF A LITTLE SPRING 
| IV MASS be PRODUCTION 


%* Seldom noticed, per- 
haps, is the counterbalance spring 
of the Racine High Speed Saw, 
shown above. But what an im- 
portant part it plays in 24-hour- 
a-day production schedules! 


Designed especially for this heavy- 





duty saw by Muehlhausen spring 
technicians, it is a vital part of 
the simplified finger-tip control, 
which speeds up production by 
cutting down handling and load- 
ing time. This spring has all the 
ruggedness to withstand the 
rough treatment of unskilled 
men, yet has the accuracy 








required for careful coun- 
terbalancing—so necessary 


630 Michigan 
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for ease of manipulation by 
women operators. 


You can always depend upon 
Muehlhausen to produce springs 
of unvarying precision and ac- 
curacy for any application; 
springs of any type—compression, 
extension, torsion or flat—hot or 
cold formed. Call, write or wire 
for facts today! 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
Avenue, 


Logansport, Indiana 


SEND FOR TWO NEW FOLDERS—FREE 


New Die Spring Bulletin illus- 
trates, describes 206 sizes and 
types of die springs. 


New Armament Bulletin shows 
importance of springs for many 
types of war equipment. 








MECHANICAL ENGINEERING 











(a 


ws 
any 





,ERING 








JUST OFF THE PRES 


NEW, REVISED REEVES @ 
CATALOG i 


i 









NEW — 
Reducer-Type 
Transmission 


QP WA) SF ; 
EERERU ETS 
VARIABLE 
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38 
> SPEED CONTROL 
NEW— la 


Vori-Spet —————— ar j j Speed Control— 
; re | Here are a few of mony features 


A COMPLETE, * 
AUTHORITATIVE 
TEXTBOOK ON 


that make it important for you 
to have this book. 
A dear, concise explanation of 


NEW — 
the necessity for variable speed 


Sizes and 
Speed Ratios Ic CATALOG w& UMBER G.43 by ae 
. 8. Ff rocesses. 


» Information on new REEVES Re- |) 
ay ducer-Type Transmission, which © 


* © combines accurate speed ad- | 
‘N EW — : ee 7 justability and speed reduction ’ 
Diagrams and in one compact unit. 
Tables Full description of the REEVES 
Vari-Speed Jr., a light weight, 
This book is more than a catalog. It is a complete, light h.p. simplified unit which 
authoritative textbook on variable speed control, issued = utilizes standard section V-belts. 
by REEVES, originators of the Variable Speed Trans- i ‘Slew ‘ahead tpend velles wt 
mission and recognized leader in the en field of speed control § PEEVES Motodrive and Vari- 
engineering. Its 128 pages are packed with practical information for Speed Motor Pulley. 
manufacturers in every line of industry. This book gets right down to the 


fundamentals of accurate speed control—what it is—how engineered and . Requisites of modem speed sap 
applied—the remarkable advantages it offers. Contains over 200 illustra- Behe eng relly angry 
tions, diagrams, and tables. It is written out of the experience of REEVES Fre ee we Se eee 
engineers in applying infinite speed adjustability to more than 260,000 Proper unit for your needs. 


Automatic variable speed con- 
trol and how REEVES provides it 
through three control systems— 
hydraulic, mechanical and dif- 
fereniial. 

Engineering data in convenient, 
reference form—tables for se- 
lecting correct size and speed 
range, dimension diagrams and 


machines in all types of plants. Regardless of what you manufacture, you 
will find this book valuable and helpful. Since it is being distributed only 
to those who request it, use coupon below. 





VARIABLE SPEED TRANSMISSION for | VARI-SPEED MOTOR PULLEY con- MOTODRIVE combines motor, speed other installation information. 


providing infinite, accurate speed verts any standard constant speed varying mechanism and reduction 
flexibility over wide range. motor to a variable speed drive. gears in single compact unit. + 











\ 
MAIL THIS COUPON FOR YOUR COPY... TODAY! 
REEVES PULLEY COMPANY, Dept. ME COLUMBUS, INDIANA 
Send copy of your new, revised Catalog-Manual G-4.5, on Variable Speed Control. 
DI vein ian: S5e ogc gid altars pralecy Sieve eiesa\eine th imtele Rieke wre Ola wearer veiniotecaral a iN WO eae bie rere ee ath ths ash a oie eee ale eae oars 
. IRS i/o caeG ain) Fiow Vidoes + Sim ae each don Srniew Sane eee RE. o/craiccrade-ast-eipreneth i Oo ee Sere ale te en aia erie TM SSS. an Shs ies 
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‘Combined Pulverized Coal 
and Wide Range Oil Burner. 


cL 


Bing 


oo ea te 


Stall the 
PEABODY 





COAL BURNER 


and 











MAKE FUEL CONVERSION AN ADVANTAGE _ 


P EABODY has been building burners 
for firing pulverized coal since 1924. 
Advances in design and materials of 
construction have kept pace all these 
years with progress in steam generating 
equipment. This is important now when 
increased coal firing of boilers has be- 
come necessary to conserve other fuels. 
The Peabody Coal Burner, due to the 
manner in which fuel and air are con- 
a trolled, produces a short, extremely 
turbulent flame, which results in highly 
efficient combustion. 
Peabody Combined Fuel Burners are 






supplied in types that fire coal, oil or 
gas including blast furnace gas, in any 
combination through a single furnace 
wall opening. They eliminate the need 
for future equipment changes caused by 
fuel shortages and give 
the widest flexibility in 
the choice of fuels for 
the life of the boiler. 
Discuss your combus- 
tion problems with 
Peabody engineers, who 
have concentrated on 
burner equipment for 


many years. Combined Pulverized 


Coal and Gas Burner. 


PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE . 


ATLANTA 
BOSTON 
CHICAGO 
CLEVELAND 


DENVER 
DETROIT 
EAGLE PASS Tex 


BUENOS AIRES 


NEW YORK CITY 19, N.Y. 
HONOLULU 
HOUSTON 
KANSAS CITY 


LOS ANGELES PHILADELPHIA 
ST. PAUL PORTLAND Ore 
NEW ORLEANS i Wp © @) 69 F 


SEATTLE 
1 8 P.O (CLO Od & ie 4 MONTREAL 


PEABODY LIMITED, LONDON 
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CHECK LIST 


A few major temperature points where 


records from Foxboro Temperature Re- 
corders often reveal opportunities for 
important production improvements: 
BOILER ROOM EQUIPMENT 
DRYERS STORAGE ROOMS 
INDOOR TEMPERATURE OVENS 
PLATING AND PICKLING TANKS 
OIL STORAGE STEAM LINES 
OUTDOOR TEMPERATURE 
WATER SUPPLY, HOT AND COLD 








A STAR IS ADDED.. 


For continued outstanding 
production, The Foxboro 
Company has won renewal 
of the Army-Navy “E” 


Is it worth a few minutes of your time to stop 
important losses in your output, wastes of fuel, or 
spoilage of materials? All you need to do is re- 
view the critical temperature points in your equip- 

_ment, and make sure you're getting daily records 
that ‘show up” such production losses! 

’ No matter what step in your operation demands 
uniform temperature, Foxboro Temperature Re- 
corders will automatically give you exact infor- 
mation to save quality-variations, spoilage and 
re-runs. Their ultra-sensitive thermal system 
reacts instantly to slightest temperature devia- 
tions. Their light, strong mechanism “writes it 
down” accurately for years, without attention 
except routine chart changes. | | 

The Foxboro Temperature Recorder is one 
instrument you can always depend on. Precision- 
engineered for accuracy, endurance and trouble- 
freedom, it gives the facts at minimum cost per 
year! Write for full details in Bulletin 198-2. 
The Foxboro Company, 182 Neponset Avenue, 
Foxboro, Massachusetts, U. S. A. 


BOR 


REG. U. S. PAT. OFF. 


TEMPERATURE RECORDERS 
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~WHATTS MACHINERYS 
No.1 ESSENTIAL ? 


. . IT’S LUBRICATION OF THE RIGHT KIND 


that will keep production machines in good operating condi- 








tion and continuously on the job. Idle machines due to worn 
bearings, gears or chains, caused by improper lubrications 
are certainly on the blacklist these days . . . and remember 
that machine replacement parts are most difficult to 


get. Yes—the No. | essential today is proper lubrication. 


* * 


7 QUICK FACTS ABOUT LUBRIPLATE LUBRICANTS 


. LUBRIPLATE produces an ultra-smooth, wear-resisting bearing surface. 

. LUBRIPLATE reduces friction, thus lowering maintenance and power costs. 

. LUBRIPLATE resists rust, corrosion and pitting. 

. Most LUBRIPLATE products are white. LUBRIPLATE assures clean lubrication. 
. LUBRIPLATE outlasts ordinary lubricants many times. 

. LUBRIPLATE is economical—a little goes a long way. 

- LUBRIPLATE is available in fluid and grease types for every need. 


No@aa@wp-=- 







LUBRIPLATE DIVISION 
FISKE BROTHERS REFINING COMPANY 


SINCE 1870 
Newark, N. J. Toledo, Ohio 
DEALERS FROM COAST TO COAST 


LUBRIPLATE 














THE MODERN LUBRICANT that Arrests Progressive wear 
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BETTER WATER HELPS fe flying horse 


PULL A BIG WAR LOAD 





Permutit ZEO-KARB* water softeners pre- 
vent boiler scale at Socony-Vacuum. 


HESE Zeo-Karb Na water conditioners are installed at a So- 

cony-Vacuum refinery. Zeo-Karb removes both hardness and 
bicarbonates from feedwater before it enters the boilers. The 
effluent is reduced in total solids, and alkalinity is held at the 
desired value. 


Control of water quality by Permutit equipment is protecting 
thousands of war plants against slowdowns, waste of fuel and 
damage to irreplaceable equipment. Write us about your water 
problem. The Permutit Company, Dept.A3,330 West 42nd Street, 
New York 18, N. Y. In Canada: Permutit Company of Canada 
Ltd., Montreal. *Trade-mark Reg. U. S. Pat. Off. 


WATER 
CONDITIONING 
HEADQUARTERS 
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USE WALSEAL 
FLANGES, FITTINGS 
AND VALVES! 


(i. THE 

















You can save installation time and assure 
strong, permanent assemblies by using 
Walseal flanges, fittings and valves. As illus- 
trated in the sketches above, four simple 
steps connect a flange to the pipe with a 
silver brazed joint that is tight, leak-proof, 
and has a cerrosion resistance equal to that 
of the pipe or tubing itself. 

Walseal flanges are completely machined, 
faced, and drilled before brazing so that the 
assembly is ready to go into the line imme- 
diately after brazing. No refacing is required 
after heating because the relatively low 
brazing temperatures do not cause any 
warpage of the flange faces. 

Joints made with Walseal flanges, fittings, 
and valves are not solder joints, but are Sil- 





BOSTON WORKS 
KEWANEE WORKS 


DISTRIBUTORS IN PRINCIPAL 
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MODERN METHOD OF JOINING 
COPPER OR BRASS P 


ING 
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heat hub ond pipe sections. The joint 
heat is completed when a fillet of silver 
brazing alloy “ shows entirely 
around pipe at edge of hub. _ 





braz joints. That means that they cannot 
creep or pull apart under any temperatures 
to which the pipe or tubing can be safely 
subjected. 

For more complete information on how 
to install Walseal flanges, fittings, and valves, 
write for Booklet 84. Address: Walworth 
Company, General Offices, 60 East 42nd 
Street, New York 17, N. Y. 


You'll find pertinent information on Walworth’s 
complete line of valves, fittings, pipe, and pipe 

wrenches in the new Walworth Catalog 42. 
Included are 78 pages of practical engineer- 

ing data that simplify valve selection and 
make piping layouts easier. Write, on busi- 
ness stationery, for your free copy. Ad- 


Dept. No. D15 
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THE 


THROUGHOUT 








MECHANICAL ENGINEERING 














“‘Forts on Wheels!” 


Our tanks of today are far more potent a weapon 
than the permanent fortifications of yesteryear. 
Weighing as much as a small locomotive, they go 


anywhere with speed, making their own roads. 

How these massive "mountains of metal and ma- 
chinery" withstand the terrific stresses they en- 
counter is a testimonial to American ingenuity. 

The answer is found in their construction — the 
sound choice of metals and parts best able to 
withstand such abuse. More than ever before, forg- 
ings are in evidence in the tanks of today. Metals 
formulated to produce strength are rendered 
tougher and stronger by hammering and heat- 
treating. Forged to resist breakage from twisting, 
stretching, pressure and vibration. 

Much of our output of drop and flat die forgings 
has gone into tank production. The reduced tank 
building program makes available upset and flat die 
forging facilities. We can take care of your forging 
requirements now. Send blueprints for quotation. 


KROPP FORGE COMPANY 
"World's Largest Job Forging Shop" 
5301 W. Roosevelt Road 
Chicago, Illinois 


Engineering Representatives in Principal Cities 


| 
Proudly we fly the Army 
and Navy "E" flag with 
three stars, awarded for 
excellence and profi- 
ciency in the production 


of war materiel. 
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TYPE “LL” 
LIMIT LOAD 
FAN 





> HEART... 


. WITH A“< 
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e extensive network of ventilating ducts 





























BF but little value—until the fan brings it to UNDER ACTUAL OPERATING CONDITIONS 
ki : : Y f The data below is based on a fan. outlet velocity of 1600 feet per minute. 
fe?’ That is why the fan you install is so vital _ The obstructions tested represent conditions of actual installations. 
effective ventilation. ) COE i ad ee A sus 
: , : us . Obstruction Seatic q 2° B yaffalo ” =e 
brit that fan get full volume circulation : ween ae = ens 
i i i Elbow on ae A ee 
through the entire system, in spite of & ms Se eee 
bstructions? r 
pbstructio : CONE th eer. aM 
Will that fan measure up to the demands Bia hig”, | eet a pide oo eS a 
for 24-hour-a-day operation? he Elbow on inlet pe eee ae 
dee “GEER omiateside ‘ 
Will that fan serve quietly, with minimum v 7% 
: 5 ae Elbow on inlet %” 3 ‘é 
jattention and maintenance? from top bt ‘ - 
hese are practical questions. The improved ay Elbow sea inlet fe hh 2 
. ° _ from ttom ” 
uffalo” Type “LL” Limit Load Fans are the vee < i , 
¢ 


actical answer. 


e chart to the right explains why. On the 

sis of practical, on-the-job tests, these improved “Buffalo” 
ins not only measure up to Standard Code Ratings—they 
liver when the actual pressure conditions in the system 
ry from specifications. Here’s a development in fan engi- 
ering that’s changing ‘ventilation thinking:’ Let us send 
u full engineering data now on “Buffalo” Type “LL” 
mit Load Fans for the “heart” of your ventilating system. 


(FORGE COMPAN 








When bearing breakdown threatens vital 
machines with idleness, get hold of the 
authorized Si0S Distributor... and get 
him fast. He’s a trained trouble-shooter, 
a bearing specialist who knows his job. 


This know-how is doubly important 
today. Because so much of 
SACSIP’s capacity goes directly 
into vital war equipment, the 
distributor cannot always supply 
the exact bearing required for 
each replacement job. 
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But give him the slightest leeway, and 
he’ll be able to provide a bearing which 
will keep your machine rolling. Your 
SiS Distributor is a trained trouble- 
shooter. Let him solve your bearing 
problems. 5434 


BALL AND ROLLER 
BEARINGS 
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MOISTURE-RESISTANCE, DUSTLESS 
BACK, “SEE-EASY” TRANSPARENCY 
ARE WHITE-X EXTRAS 
On-the-board is the way to prove 
White-X. Your hands will “feel” 
the surface that takes hard pencil 
line with such fidelity—solid and 
opaque. Your eyes will enjoy that 
glass-like transparency and you can 
be proud, justifiably, of the clean, 
crisp drawings you produce — 
quickly! You'll see your prints 
sharply improved in detail, in un- 
varying background density, in 
finished appearance. You'll enthuse 
over White-X from the first pencil 
stroke. Free samples? We'll be glad 
to send them — for the asking. 


GERERAL SERVICE C 


DETRMT, WHC. 


MATERIAL 
PAS Pee thes & tb tend 
~~ “eT ws eo ee ew ew 
prawn wk. ore 
CHKEED| Zur 144 ton 44%, 


uu wei ow 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 Los Angeles  MUT. 2341 
Birmingham 3-8183 Memphis 8-6796 
Boston LIBERTY 4690 Milwaukee MARQ. 7246 
Buffalo CLEVE. 0370 NewOrleans RAY. 0331 
Chicago KEY. 7000 New York WIS. 7-7678 
Cincinnati MAIN 2664 Oklahoma City  3-6306 
Cleveland CHE. 7347 Omaha ATLANTIC 7890 
Columbus MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
Dayton ADAMS 9174 Portland ATWATER 8681 
Denver MAIN 5161 St.Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 
Hollywd GRANITE 4188 Seattle MAIN 4022 
Houston CAPITOL1233 Tampa M-8377 
Indianapolis MKT. 4466 Toledo ADAMS 7224 
Jacksonville 5-2166 Tulsa 3-0168 
Kans. City VICTR 7881 Washington NATL 4063 
Knoxville 3-4944 Wichita 2-2722 


or by mail or phone to our Chicago office. 
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“In my business little things 
make a big difference!” 


N the surface a piping contrac- 

tor’s work looks simple: Just size 
up the specs and figure out a bid that 
will take the job! 


But that’s only the way in. If you 
want to do a good job and come out 
right on it, you’ve got to make every 
move count. And you can’t do that 
unless you’re working with the right 
kind of stuff. 


Take welding fittings: If Weld- 
ELLS* are specified I know the job 
will move. It will move because 
those permanent markings of size 
and weight on every fitting stop the 
groping, the false starts and the mis- 


takes—because those accurate quar- 
ter-markings help to guide the work 
—because the tangents make lining 
up easy—because the bright, lathe- 
cut bevels enable the welder to do a 
better job faster. 


When I say this, I’m not overlook- 
ing the specifier’s end of the job, 
either. It seems to me that any engi- 
neer will concede that WeldELLS are 
more than “equal” to any other fit- 
tings on a purely engineering basis. 


For better welded piping at lower 
cost give me WeldELLS—the welding 
fittings that have everything! 


¥& WeldELLS alone have all 
these features: 

© Seamless — greater strength 

and uniformity. 

© Tangents—keep weld away from 

zone of highest stress—simplify 

lining up. 

® Precision quarter-marked ends 

—simplify layout and help insure 

accuracy. 

© Selective reinforcement — pro- 

vides uniform strength. 

© Permanent and complete identi- 

fication marking—saves time and 

eliminates errors in shop and field. 

e Wall thickness never less than 

specification minimum—assures full 

strength and long life. 

© Machine tool beveled ends.—pro- 

vides best welding surface and ac- 

curate bevel and land. 

© The most complete line of Weld- 

ing Fittings and Forged Steel 

Flanges in the World — insures 

complete service and undivided re- 

sponsibility. 


ws 





* WeldELLS and many other Taylor Forge products are produced in Byers Genuine Wrought Iron. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
NEW YORK OFFICE: 50 CHURCH ST. © PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 


WeldELLS are just one of many Taylor 
Forge products that are vital to war and 
victory. An example is huge rolled steel 
rings—ran important part of U. S. tanks 
now in action, 
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...... 2. 
The ROTAMETER 


—its basic advantages over head-type meters 

















8 BASIC ADVANTAGES 


1. Metering elements and fluid being 
metered clearly visible 


2. Wide flow range—20-to-1 easily 
obtained 


3. Evenly spaced scale divisions — 
no compression of scale at low flows 


4. Low, constant pressure drop— 
reduces pumping costs 


5. New Stabl-Vis rotameter com- 
pensates for viscosity and density 
variations 

6. 10” to 24” travel of metering float 
—accuracies correspondingly high 


7. Instantaneous response to flow 
change—no friction or hysterisis 


8. Measures corrosive gases, liquids 
and slurries that no other meter will 
handle accurately 


FISCHER & PORTER 





Are you trying to cut power costs? Are you seeking stable 
process conditions? Do you sometimes operate with precious 
little available head? Silly questions! Of course, you do, and 
therefore we would like you to consider the 


| Low and 
constant pressure drop 


of the rotameter. As the rotameter float rises, the area for 
flow passage increases so that the flow never has a fixed 
constriction thru which to force its way. 

The pressure drop across the float is low and constant through- 
out the entire flow range of the rotameter. 

Consequently in many plants Fischer & Porter Rotameters 
are definitely paying their way thru lowered pumping costs, 
and doing their gentle bit to keep touchy processes quietly 
soothed by a minimum of pressure fluctuations. Often they 
are the only meters that may be used because of the low 
total pressure available. 

Do you know all the advantages that are making Fischer & 
Porter Rotameters the flow rate measuring instrument? Our 
new booklet, ““A New Era in Flow Rate Measurement,” will 
tell you why. It’s very comprehensive yet “awfully” easy 
to read because it’s done in a semi-humorous, “catch-as- 
catch-can”’ cartoon style which we 
hope will appeal to you. It’s free, 
so why not send for it? 





NEW FLOW ALARM... 
positive ... inexpensive 


The float in the Rota-Sight alarm moves up 
or down in direct proportion to flow rate 
changes. At any points you may choose in 
the flow range it will operate an electri- 
cal switch to light an electric lamp, to 
sound an alarm, or to stop or start electrical 
equipment. Positive . . . accurate . . . de- 
pendable. Cast in all metals from 14” size 
and up. Available also without the alarm 
attachment as a flow rate indicator. Send 
for bulletin 92-A which gives the interesting 
details. Fischer & Porter Company, 3111 
County Line Road, Hatboro, Pa. 


You will be able to see our latest developments 
at BOOTH 304-306—CHEM. SHOW, 
NEW YORK—DEC. 6 to 11. 
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712 COUNTY LINE ROAD, HATBORO, PA. 


RATE OF FLOW INDICATING, 


Seen SoRk, Ketel Mumenes Be colaal, (cum cone 020-2 6 ua cel Gam OO Gee a onen acme) auicy 





MeEcHANICAL ENGINEERING 


DECEMBER, 1943 - 77 











OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 





1200 Horsepower Terry Multi-stage Turbine. Units of this type are 
employed extensively for driving large pumps. The units may 
be designed for non-condensing, condensing, mixed pressure 
or bleeder operation. They may be equipped with constant speed 
or variable speed governors, remote speed controls or with special 
governors to meet unusual requirements. Ask for Bulletin SR-114, 
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Axial Flow Impulse Terry Turbine — one of a complete line — 
built with either two or three rows of blading. These units, like all 
Terry turbines, are the result of over 45 years of successful ex- 
perience in the manufacture of turbine drives exclusively. Com- 
pletely described in Bulletin S-107. 





Terry Solid Wheel Turbine with Top of Casing Raised. Note the 
ruggedness and the ease with which the interior parts can be in- 
spected — one of the country's leading oil companies employs 
308 of these units for driving various types of refinery pumps. Full 
details are available in Bulletin S-116. 
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Twelve Terry Solid Wheel Turbines, similar to the above unit, drive 
auxiliaries in the power house of an east coast refiner. They operate 
with steam at 625 Ibs. pressure — 700° Total Temperature. Eight 
of the machines exhaust against 125 Ib. back pressure. The first of 
these units was purchased in 1931. It proved entirely —— so 
that as the plant was enlarged, duplicate Terry's were added 
Bulletin S-99. T-1181 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE 





HARTFORD, CONN. 
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UT MULUITLE LINE... 


-— tanks, shells, bazookas—all the thousand 
and one items of supply vital to the war—pour out of 
America’s factories in tremendous quantities . . . Ships go 
down the ways at a rate the world had not even dreamed 
Goes 


And to back the great attacks now beginning, America’s 
war producticn must rise to still greater heights this year. 


The entire TODD COMBUSTION EQUIPMENT 
organization is proud to be playing its part in this mighty 
effort. 


For 30 years TODD burners have won for themselves a 
unique reputation for continuous and efficient production 


TODD SHIPYARDS CORPORATION 


TODD COMBUSTION DIVISION 


601 West 26th Street, New York 1, N.Y. 


NEW YORK *& "wel7 x NEW ORLEANS * GALVESTON 
SEATi.c x» BUENOS AIRES * LONDON 


Turn every heat unit into useful power or heat! Fuel waste is sabotage. 


Hf BEHIND 


that puts the weapons of victory 
in the hands of fighting men 


around the world 


of power and heat, both on land and sea. Since Pearl 
Harbor, TODD has met, and is now constantly meeting, 
the enormous demands for efficient combustion equip- 
ment for new and converted war plants, and the rapidly 
growing Navy and Merchant Marine! 


All TODD burners today are on high priority. But 
when victory is won, the company will again serve the 
many organizations who today cannot obtain combustion 
equipment—commercial buildings, plants manufacturing 
civilian goods, churches and schools. 


New research development, born of the war, will enable 
TODD to provide still greater efficiency and economy in 
boiler plant operation on both land and sea. 
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4 yo IS YOUR UNCLE SAM talking— 
but I’m going to talk to you like a 
DUTCH uncle, to keep all of us from 
going broke. 


Ever since the Axis hauled off and hit 
us when we weren’t looking, prices have 
been nudging upwards. Not rising aw- 
fully fast, but RISING. 


Most folks, having an average share 
of common sense, know rising prices are 
BAD for them and BAD for the country. 
So there’s been a lot of finger pointing 
and hollering for the OTHER FELLOW 
to do something—QUICK. 


*The government’s been yelled at, 
too. “DOGGONNIT,” folks have said, 
“WHY doesn’t the government keep 
prices down?” 


Well, the government’s done a lot. 
That’s what price ceilings and wage con- 
trols are for—to keep prices down. Ra- 
tioning helps, too. 


But let me tell you this—we’re never 
going to keep prices down just by lean- 
ing on the government and yelling for 


KEEP PRICES DOWN! 








Never mind “who done it=pitch in 
and help get it down! 


the OTHER FELLOW to mend his ways. 


We’ve ALL got to help—EVERY 
LAST ONE OF US. 


Sit down for a minute and think things 
over. Why are most people making more 
money today? It’s because of the SAME 
cussed war that’s killing and maiming 
some of the finest young folks this coun- 
try ever produced. 


So if anyone uses his extra money to 
buy things he’s in no particular need of 
. .. if he bids against his neighbor for 
stuff that’s hard to get and pushes prices 
up... well, sir, he’s a WAR PROFIT- 
EER. That’s an ugly name—but there’s 
just no other name for it. 


Now, if I know Americans, we’re not 
going todo that kind of thing, once we’ve 
got our FACTS straight. 


All right, then. Here are the seven 
rules we’ve got to follow as GOSPEL 
from now until this war is over. Not some 
of them — ALL of them. Not some of us 
—ALL OF US, farmers, businessmen, 
laborers, white-collar workers! 





Use it up - Wear it out 
Make it do + Or do without 


Buy only what you need. A patch on 
your pants is a badge of honor these 
days. 

Keep your OWN prices DOWN. Don’t 
ask higher prices—for your own labor, 
your own services, or goods you sell. 
Resist all pressure to force YOUR 
prices up! 

Never pay a penny more than the ceil- 
ing price for ANYTHING. Don’t buy 
rationed goods without giving up the 
right amount of coupons. 


Pay your taxes willingly, no matter how 
stiff they get. This war’s got to be paid 
for and taxes are the cheapest way to do it. 


Pay off your old debts. Don’t make any 
new ones. 


Start a savings account and make regu- 
lar deposits. Buy and keep up life in- 
surance. 

Buy War Bonds and hold on to them. 
Buy them with dimes and dollars it 
HURTS like blazes to do without. 

Start making these sacrifices now— 
keep them up for the duration—and this 
country of ours will be sitting pretty 
after the war... and so will you. 


binele San 


This advertisement, prepared by the War Advertising Council, is contributed by this publication in co-operation with the Magazine Publishers of America. 
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Silenced...the sparks in Sparks Ears 


Yes ... sparks had to be banished from Sparks’ ears, 
for today radio communication is by voice. Voice 
communication from crew member to crew member. 
From pilot to pilot. From squadron leader to 
squadron leader. From Air General to every one of 
9,000 airmen aloft in a 1,000 plane formation. 


¢ Spark signals from the high tension ignition sys- 
tems of aircraft would completely blot out radio 
voices. The ignition cables must be completely 
shielded—electrically and mechanically. Titeflex 
flexible metallic tubing is doing that job. 


¢ But, what has this to do with your problem? 


* You may be responsible for a vastly different 
product. But consider this Titeflex aircraft applica- 
tion as a performance test of flexible metal tubing 
... think of it in terms of your own flexible connec- 
tion problems. 


¢ Titeflex in aircraft performs on the front of the 
engine directly in a wind stream of over 300 miles 
per hour. It vibrates in mid-air under the full mili- 
tary power of a 2000 hp engine running at top 
speed. Rain lashes it in torrents—at tornado force. 


¢ Yet, Titeflex remains tight enough to shield an 
electrical current of 10,000 volts. And all this at 
sub-stratosphere temperatures of 50° below, outside 
the tubing. And 300° above, at the spark plug end. 


¢ Could any use-test be more convincing—whether 
your problem be the conveyance of oil, gasoline, 
acid, gas, water, steam, or electricity? 


¢ Ask our application engineers to tell you more 
about Titeflex not only for wartime applications 
but also for postwar use. 


TITEFLEX METAL HOSE COMPANY 
521 Frelinghuysen Ave., Newark,N. J. 


hive tiliexg 








FLEXIBLE...ALL-METAL TUBING! 
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Designing 
and Making 
Compressor 
Valves 


Since 1906 


' The story of our business is simple—we 
have done one thing: well. We have designed 
and made plate valves for all types and sizes 
of ammonia, air and gas compressors from 
3” to 30” bore. 


We have sold VOSS VALVES to thousands 


of satisfied users who praise their performance. 































We are craftsmen, engineers, mechanics 
who are proud of our products; our honor and 
integrity are put into our work. 


Our VOSS VALVES have outstanding quali- 


ties—they guarantee capacity increase, power 
saving and safety of operation. Many users 
have sent us letters of approval. 


Your compressors would also do much 


better with VOSSVALVES Write us about 
your compressors, tell us what their valves do; 
chances are their economy can be improved. 
Increased capacity and savings in power input 
combine to make an improvement in operat- 
ing economy of 10% to 15% sometimes up to 


20% and beyond. 


We are in the war too. But for the duration 
we have arranged for a quick repair service 
for emergency breakdowns. We can furnish 
promptly compressor valves for all types and 
sizes of ammonia, air and gas compressors. 
Also spares and replacement parts for valves 
made in foreign countries. 


For estimates send samples or sketches of 
your old poppet valves or plate valves, give 
bore, stroke and speed of your compressors. 


SS VALVES 


REG. U.S. PAT. OFF. 





Make Compressors Run Better Than When 
They Were New! 


J. H. H. VOSS CO. 


785 East 144th St. New York, N. Y. 
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Heat does not affect 
the all-metal An-cor-lox lock nut up to the 
softening point of the metal. What’s your 
specific application? The correct metals or 
alloys can be chosen ; .. so that locking 
efficiency will be unimpaired, even on 
an extreme high-temperature job. @ Sim- 
ilarly, corrosion-resistant metals may be 
selected for this one-unit lock nut construc- 
tion. @ Write for the An-cor-lox story on new 


locking security—also forAn-cor-loxsample. 


An-cor. 


TRADE*MARK REG 





lox 


An-cor-lox Division 
LAMINATED SHIM COMPANY 


Incorporated 


m 2056 
93 Union Street ° 


Glenbrook, Conn. 
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Twin Dise Hydraulic Drives cush- 
ion shock loads and prevent engine 
stalling, provide automatic adjust- 
ment of speed to load so engine 
operates at its most efficient speed. 


Power Take-off 








Machine Toot 
Clutch 


CLUTCHES AN 
Cae 





FOR MOUNTAINS 


With things as they are now, every day is mov- 
ing day for millions of tons of coal and building 
material—for countless yards of dirt on road 
and building sites. Rapid, economical handling 
of mountains of raw material is essential to low- 
cost production of the goods which make peo- 
ple healthier, more comfortable, better fed. 
Coal, for example, would be higher-priced were 
it not for equipment which brings to its han- 
dling the strength and stamina of giants. 


Wherever power shovels, cranes and draglines 
are used, there too you will find Twin Dise 
Clutches and Hydraulic Drives. In this field, as 
in so many others, the Twin Dise Clutch Com- 
pany’s quarter century of experience in indus- 
trial clutch design and manufacture adds to the 
store of knowledge needed to make man’s work 
easier. 


Here is one fact which has become crystal 
clear under conditions governing operation of 
industrial equipment today. Whether it’s a trac- 
tor clutch or oil rig power take-off; a marine gear 
or hydraulic torque converter on a rail car, a 
power link built by Twin Dise adds more than 
its share to the stamina, endurance and dependa- 
bility of the equipment on which it is used. 


If you build, buy or use equipment having 
both driving and driven units, it will pay you 
to know Twin Disc Clutches and Hydraulic 
Drives well. Get in touch with Twin Disc engi- 
neers now for the kind of help and information 
which improves equipment performance and 
lowers operating costs. Twin Disc CrutcH 
Company, Racine, Wisconsin, (Hydraulic Di- 
vision, Rockford, Illinois). 





Tractor Cluteh —— 
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Tr driving agitators, mixers and similar equipment -— 


| JONES WORM-HELICAL 
SPEED REDUCERS 


ERE is a line of machines that fills a long felt 

need for double reduction units of the fully 

enclosed type to be used for agitators, mixers, etc. 
requiring a vertical shaft drive. 

Many of these Jones units have established excel- 
lent performance records in a wide variety of 
service.. As a result of that experience a complete 
standard line has been developed covering 15 
standard ratios ranging from 40 to 1 to 250 to 1 for 
all common motor speeds and a wide range of 
horsepower ratings. 


@ This Jones Worm-Hel- Tl i 
ioik Tees adeaas one The new Jones Bulletin No. 75 


a lacquer agitator is smropenatii s covers complete details on these new 
typical of ee eee ~ ae Worm-Helical Speed Reducers, with 
rc . ‘ *. . 
aw A pgs = nad : er te . rating tables, dimension diagrams, 
be used such as ore ; torque charts and other application 


a oe ~~ ~ oa information. We shall be pleased to 
rolls and similar appli- a oat send you a copy. 


— W. A. JONES FOUNDRY & MACHINE CO. 
4427 Roosevelt Road, Chicago, Illinois 





HERRINGBONE—WORM—SPUR— GEAR SPEED REDUCERS @ PULLEYS 
CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES e ANTI-FRICTION 


PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 

















Automatic 


VACUUM 


CONTROL 


LEIMAN BROS. 


VACUUM 
PUMPS 


-Non-fluctuating- 











ii 7 Pump-priming, 
SMALL Folding WIRE TERMINALS le “a agitating, im- 
With or Without Insulation Grip—Small or Large Screw Hole 2 fa>\> pregnating, cool- 
For Standard, Extra Flexible Stranding and Solid Wire = ah » ing, operating gas 
machines, fur- 
naces, blow pipes, 
vacuum chucks, 
gas boosting, 
sandblasting, 
paper feeding. 


LEIMAN BROS. Inc. 


154 CHRISTIE ST. NEWARK, N. J. 
= Painsode | 


























KRUEGER & HUDEPOHL 


 SCZNS TD ce a COs Pols io) | 
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Official Navy Photograph 



























GEARS... 
GUNS... 
AND. MEN! 








Today’s victories of our armed forces 
are the result of their superior fire 
power on land and sea... and in 
the air — a superiority attained by 
design engineers working in con- 
junction with the army and navy 
ordnance departments. Victory and 
success depend on gun calibre and 
range ... also its maneuverability 
and the clock-like precision of the 
firing mechanism . . . . D.O.James 
precision-made gears are important 
controlling factors in attaining the 
maximum fire power and efficiency 
of many of the guns now being so 
successfully used by our armed 
forces. 


Accurately conforming to these 
design requirements has been 
an every-day “‘must’”’ in our or- 
ganization for over 55 years in 
the design, engineering and 
manufacture of all types of 
gears and gear speed reducers. 


D.O.JAMES MANUFACTURING CO., 1140 W. MONROE STREET, CHICAGO, ILL. 
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Type ‘’B’ Light Duty NAZEL Forging Ham- 
mer... motor-driven... air actuated. 
ao 


The NAZEL Hammer is justly famous for its 
high speed mass production of close limit fo 


ings, but... 
have you ever considered the advantages of one of these 
time-and- “power-saving, motor-driven hammers for emergency 
and maintenance work? 


Independent of the plant’s steam supply, the Nazel hammer 
is ready at the push of a switch to ot yl its powerful, cling- 
ing, non-bounding blows . . . in perfect response to the will 
of the operator. And when the job is done and the current 
cut off, the hammer’s power expense ceases. 


If your plant is now working “‘around the clock”, a Nazel 
hammer will help you turn out good forgings, with fewer re- 
heats, at highest mass production speeds . . . and when the 
emergency is over, will save you time and power expense on 
night work and overtime. 


COBDELL-NAZEL 


THE ONLY AIR-ACTUATED, SELF-CONTAINED 
FORGING HAMMER PERFORMANCE-TESTED BY 
OVER 1100 USERS IN MORE THAN 70 INDUSTRIES 










NO GREASE OR 
FITTINGS 


OIL 


In today’s war production set-up, even the saving of 
fractional manpower for servicing grease cups and 
oil fittings is important. And neglect of this attention 
can mean serious damage to irreplaceable produc- 
tion equipment. This can't happen with Wisconsin 
Engines because there are no grease cups or oil 
fittings; no lost manpower; no chance for human 
error or carelessness. Wisconsin Engines 
are protected by positive force-feed 
and splash lubrication. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE, WISCONSIN, U. S. A. 
ers of Heavy-Duty Air-Coolea 








MECHANICAL ENGINEERING 
November, 1943 
An Autobiography: 
A.S.M.E 


CARD INDEX Vol. 65, No. 11 
Harry R. Ricardo, Honorary Member, 


Steam Generation, Marine and Stationary Service, U.S., 1933- 
1943, E. G. Bailey 

Weapon Shciabusnns in Battle, E. E. MacMorland 

Aircraft Heating Systems, W. W. R 

Development of Postwar Aircraft, J. T. Bain 

The Continuing Need for the meneenene of Resources, Howard 
Coonley 

The Engineer As Planner, R. 

Production Paces the War, C. E. 

The Nature of Pure Metals, J. F. one 

Management Aspects of Safety Engineering, F. E. Faast 

Management Problems in Judging Quality Conformance in the 
Inspection Function. J. M. J 

Natural Fats as Lubricants, E. ip 

Governmental Adjustment of Labor Ticpubes, W. R. Maclaurin 

Editorial 

Briefing the Record 

Comments on Papers 

Reviews of Books 


Contents of A.S.M.E. Transactions ° 
Special Section on 1943 A.S.M.E. Annual Meeting 











FOR POWER AND PROCESS STEAM 


HI-TEsT 


Quick steaming, all- 
welded le with re- 
fractory lined firebox 
and 2- tubes to save 
fuel. 50 to 150 hp. 125 
and 150 Ibs. WP. 

For 6° scale with pipe 


diameter markings, 
write Dept. 89M-XI11. 


KEWANEE BOIL 
CORPORATION “ji;22%" 


Division of Aminican Rodiotor ond “Standard™ Senitary Corporation 
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Beyond Single Machining. ine 


..» More than a Score of Finishing Processes 


Nearly twenty years ago Hartford was asked to make 
precision screw machine parts for aircraft engines. There 
was no precedent, no pattern to follow. Blueprints and 
specifications didn’t tell the complete story; machining 
and finishing these parts correctly required full under- 
standing of expected performance. Results depended 
on Hartford’s trained personnel. 


to 5 in. diameter; cold heading facilities, 4 in. to % in. 
by 4 in. long; wide variety of finishing equipment. Our 
nearly seventy years of experience in making special 
screw machine products, are your guarantee that you'll 
get the parts exactly as you want them at the right price. 

Facilities for additional production become avail- 
able from time to time even now 





That confidence in our men was 
not misplaced. 

Widely experienced, Hartford 
knows how to get the most out 
of machines in terms of precision 
production in large quantities. 
Screw machine capacity, ’@ in. 








...And, when V-Day comes, 
if you need the precision and 
ability that only a widely experi- 
enced manufacturer can offer, 
remember the first in the field. 
Hartford Machine Screw Com- 
pany, Hartford I, Connecticut. 
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Individually 


PRECISION GROUND 





NO MERE “tumbling” or other crude mass finishing methods 
for “PAR” V-Ring Packings! Though produced in large 
quantities, every “PAR” V-Ring is individually ground to a 
tolerance of .005” . . . to impart a sharp wiping edge to the 
lip . . . and to insure the maintenance of the exact lip inter- 
ference developed in the design. 


These two characteristics are essential to the proper function- 
ing of the ring as a seal at both high and low pressures and 
under all atmospheric conditions . . . and they can be obtained, 
we believe, only by individual precision grinding. 


Today, “PAR” Packings are helping to insure the dependable 
operation of the struts, bomb bays, retracting mechanisms, 
brakes and other hydraulically controlled parts of the bombers 
and fighting planes that are hastening the defeat of the Axis. 
Tomorrow, when military demands relax, these precision- 
made, long-wearing packings will be available in quantities 
to manufacturers of hydraulic equipment. Samples and engi- 
neering consultation available now! 


LINEAR PACKING & RUBBER COMPANY 
State Road & Levick Street 
TACONY, PHILADELPHIA 35, PENNA. 























When Maintenance Men “TALK SHOP”. . 


they inevitably talk of shop equip- 
ment, and naturally consult a 
“Hallowell” Catalog. They know 
the ‘‘Hallowell’’ line, developed by 
specialists like themselves, is com- 
plete, modern and strictly utili- 
tarian—designed to answer every 
shop need. “Hallowell” Work- 
Benches are made in over 1300 
interchangeable combinations—are 
strong, compact and sturdily con- 
structed to stand rigid without bolt- 
ing to the floor. 


We also make famous ‘“‘Hallowell” 


stools, foremen’s desks and tool E 
stands. And, for use where the a 
installation of steel shop equipment C 
is war-restricted, these ‘Hallowell’ te 
items are available in wood “for the ‘ 
duration,” as are the Work-Benches. I 
b 
1 
a 
] 
t 
a 





. 
Se ee 





Fig. 928, 






SHOP EQUIPMENT yg 
“HALLOWELL” WORK-BENCH WITH 


TOP OF SMOOTH, LAMINATED WOOD. 
Pat’d. and Pats. Pending. Drawer is extra. 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 558 


——— BRANCHES —— 
BOSTON © DETROIT © INDIANAPOLIS © CHICAGO © ST. LOUIS © SAN FRANCISCO 


OVER 40 YEARS IN BUSINESS 
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Sectional view of a C-E Steani Generator, Type VU, which is the type of 
unit responsible for the notable performance record described below. 


Here’s the most recent VU Steam Generator to prove the 
aptness of its wartime name — Victory Unit*. In a large 
Canadian aluminum plant, which is operating at full speed 
to produce increased quantities of its vital product, this 
VU Unit was first placed in service during March 1942. 
It was taken off the line for its first inspection in Decem- 
ber 1942 after 9 months of continuous operation. 

During this entire period the Victory Unit, designed for 
131,000 Ib maximum continuous output, generated an 
average of 120,000 lb of steam per hr. The peak load was 
155,000 Ib of steam per hr which was sustained for rela- 
tively long periods as is indicated by average daily out puts 
as high as 133,000 lb of steam per hr. 

The inherent quality of the VU Unit is demonstrated by 
the report of the company on the findings of the first 
inspection, The boiler was in exceptionally good condi- 








Another 
ictory Unit 
speeds 


war production 


tion, Drum, tubes and headers were free of scale and very 
clean except for a slight sludge deposit which was easily 
washed out. 


The furnace, boiler passes and preheater were so clean 
that they required but little attention. Except for repack- 
ing of valves and the normal replacement of those mill 
parts subjected to severe wear, no repairs were necessary. 


Thus the design features of the VU Steam Generator 
and the quality of its construction help once again to mini- 
mize “time out” for inspection and mainténance so that 
the production of a vital war commodity may continue 
apace. Hence the appropriateness of the wartime name — 
Victory Unit, 


A-727-A 


Labelled The Victory Unit many months ago by a member of our Engineer- 
ing Department who was impressed by the number of these units going into 
war plants. 


200 MADISON AVENUE, NEW YORK 16, N. Y. 


Canadian Associates: COMBUSTION ENGINEERING CORPORATION LIMITED + Montreal « Toronto « Winnipeg « Vancouver 
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NORMA-HOFFMANN BEARINGS CORE —- 


PLEDGED to all-out aid to America's fighting forces, 

NORMA-HOFFMANN is devoting all its resources and 

its 30-odd years’ experience, to the production of PRE- 

CISION BEARINGS for the Army, Navy and Air Corps, 

and for manufacturers of armament and equipment. 
y me 


STAMFORD, CONN., U.S. / 


BALL, ROLLE AND THRUST 














The KAMILTON 
MUEHLMATT 


ye 


DRILLING MACHINE 








Tiny Holes Loom Important 


The smaller, the more precision you need in 
your drilling. Holes from .004 to .250” in 
diameter recuire extraordinary perfection ... 
and that’s what the HAMILTON DRILLING 
MACHINE supplies. 


USE THE HAMILTON 


SAVE ON SMALL DRILLS 


THE HAMILTON TOOL CO. 


HAMILTON, OHIO 














DI-ACRO BRAKE 
forms non-stock 
angles, channels or _ 
“Vees”’. Folding 

widths—6’, 12”, 18”. 


* 


Girl Saves 
Man Hours! 


Making Parts Without Dies 


No delay waiting for dies—parts ready 
quicker—deliveries speeded up. Women are 
rapidly taking a major place on the indus- 
trial front. DI-ACRO Precision Machinee— 
Shears, Brakes, Benders 
—are ideally suited for a 
use by women in making 
duplicated parts accu- 
rate to .001°— 
DIE-LESS 


DUPLICATING. 


Write for catalog— 
“Metal Duplicating Without Dies.” 
















* *% 308 EIGHTH AVE. SOUTH MINNEAPOLIS 10, MINN. 


STYLE 11 


KENNAMETAL 


* Here illustrated are two*machining tools— 
one large, the other small, but each is a great 
tool—Kennametal. The cutting edge for the 
large one is ground on a tip of carbide brazed 
to the steel shank, that for the small one is 
ground on a solid round piece of carbide. 
Each is just as keen as the other for its spe- 
cific purpose, each equally distinguished for 
superior performance on jobs within its scope 
of application. The large tool is for rough 
turning, the small tool for precision boring. 
Here are two extremes in size and purpose, 
but in between is an array of Kennametal 
tools suitable for a wide variety of uses— 
thirty or more different styles, many sizes in 
each, five available grades of carbide in 
varying degrees of hardness. Every Kenna- 
metal tool, when fitted to its specific job, and 
correctly used, makes a distinctive contribu- 
tion to the metal working industry. Maximum 
machining production, superior finish, ac- 
curacy to close tolerances, enduring service 
—these are outstanding characteristics. 


Our new Catalog 43C gives 
information for selecting, or- 
dering, and maintaining the 
wide variety of Kennametal 
tools. Do you have a copy? 
If so, are you making full 
use of it? 




























y] 367 Lloyd Ave., Latrobe, Pa. 


Trade Mark Reg. U.S. Pet. OF. | 
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In the technical, as in the medical field, diagnosis precedes 
treatment. For your “doctor” of noise and vibration, the first 
step is a thorough examination and accurate measure of all con- 
tributing factors. How to measure and to analyze acoustic noise 
Ask for THE and mechanical vibration is simply told and illustrated in the 
NOISE PRIMER 48 pages of THE NOISE PRIMER now available on request 
No. 845 and without charge. The book is a compilation of a series of 
articles on the subject which have appeared recently in the 

General Radio Experimenter. 


To your engineering or production staff, THE NOISE PRIMER 
may suggest a simple, practical approach to the insistent demand 
for quietness and freedom from vibration. 





aie 


ae 


RADIO COMPANY Cambridge 39, Massachusetts 











@® GENERAL 
m GENES... sa 
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We cant say where 
theyre going—but 
they re on their way! 


. © OETRONT, MaicH, 
WOLTAGs Gussawrice ty 





OPN trate, es al 


A\Y | iis - = = N SMALL STAMPINGS 
mci Q WIRE FORMS 

















B-G-R springs Senupoce daily into the great war plants of this 
nation to do the kind of ajcbfor which they are intended. Itmay be 
on the firing line—or it may be in the machines that make fighting 
weapons. It’s all the same, every job today is a war job. 


For years, B-G-R springs have helped to build reputations for 
many nationally known products by reliable, trouble-tree perform- 
ance. They work mostly behind the scenes in the mechanisms of our 
customers. You can’t identify a B-G-R spring by just looking. But 
when it comes to cold analysis of comparative tests in actual use, 
you'll understand why B-G-R springs are specified year after year. 
Try them and see for yourself. 

















THE ENGINEERING INDEX 


SERVICE 























- | 


HE ENGINEERING INDEX SERVICE is the most com- Regular periodicals as well as irregular publications such as i 
prehensive and complete annotated index of the current society transactions, government bulletins, engineering experi- hk 
engineering literature. It is an important activating force and ment station reports, research reports, etc., are reviewed; 
vitalizing agency of recorded engineering information. annotated and indexed. . 
It gives the engineer AN ESSENTIAL TOOL for his work. There are divisions for all leading industries, for important 1 
With it those interested in any phase of engineering may—with Processes, and for those branches of science to which engi- 
a minimum of time—keep in almost immediate touch with n¢ering applies. Broad fields of engineering may be covered € 
engineering developments. by groups of divisions. ; 
The engineering, scientific, technical and industrial publica- ee Dee of par cheng - a enna be P 
tions regularly received by the Engineering Societies Library *°" — a ee eer a eee Sones ae Toe 
ase Recenatie seviawed be thie Gervice articles indexed, and contain sufficient information to enable y 
thie ied y ; the user of the Service to select the articles of particular interest. 
The scope of the Service is both comprehensive and inter- The current cards serve as timely notices of the latest ideas, . 
national. The publications included cover all branches of methods, experiences and achievements in engineering— 
engineering and industry. stimulating to the imagination and e 
initiative of the reader. t 
Shee Service to cinniiee’d to 200 THE ENGINEERING INDEX SERVICE 
divisions, any one or more of Published by ENGINEERING INDEX, INC. A list of divisions, their inclusions, r 
which may be subscribed to and subscription rates, will be t 
separately. 29 WEST 39th STREET NEW YORK 18,N.Y. mailed on request. ; 
9 
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You’ve gotta hang on 


when you say 
“Giddap” to 2,000 horses 


When the pilot of a 
Republic P-47 pours 
on the soup, 2,000 surg- 
ing, throbbing horsepower yank 
him into the high blue heavens. 


When he climbs straight up he is 
literally hanging on his prop and 
engine. 


And those tons of plane, man and 
armament hold onto that engine 
with just four Elastic Stop Nuts. 


This is the kind of job that has 
given Elastic Stop Nuts the reputa- 
tion of having revolutionized 
modern aircraft construction. It’s 
the reason you find over 12,000 of 
them on the P-47 and as many as 
50,000 on some types of bombers. 


It’s all because these nuts hold fast 
—without auxiliary locking de- 
vices. They’re applied like ordinary 
nuts. They can be removed and re- 
placed time and again without 
losing locking effectiveness. They 
stay put, and nothing, even violent 
vibration, shakes them loose. 


It’s done by the red elastic collar 
in the top. This collar clings tightly 


_around the bolt threads. It absorbs 


and cushions vibration from every 
direction. The nut can’t shiver 
loose — can’t turn. 


Postwar progress will present 
countless fastening problems which 
these nuts will solve. Perhaps you 
already are studying such problems. 


LOCKED on bolt 
_by the action 
of the gripping 
red collar 


PLASTIC collar 
cushions vibra- 
tion—nvt can't 
shiver loose 





SEALED at 

top to protect 

working threads 
from corrosion 


FITS any stand- 
ard bolt. Made 
in all sizes 
and types 


If so, let us know about them. Our 
engineers will be very glad to help 
work out a solution and show you 
how an Elastic Stop Nut will pro- 
vide a safer, surer, trouble-free 
fastening. 


ELASTIC STOP NUTS 


Lock fast to make things last 





BACK THE ATTACK... BUY WAR BONDS 


ELASTIC STOP NUT CORPORATION OF AMERICA 


UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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Zoe MZ B ALL 
Oa mane THRUST 
MSR BEARINGS 


Standard sizes 
are shown in 
our general 
catalog. 





STANDARD SIZES OR SPECIAL DESIGN te your specifica- 
tions; send sketch or worn sample, regardless of condition, for 
quotation, without obligation. @ Our complete catalog will 
help you in making selection of bearings—shali we send it? 


THE GWILLIAM CO, 362, REMAN ST. 

















Low Cost 


COOLING CONTROL | 


The Genuine 
re Wipes on rele For True ' 
The Sarco TR-40 is a rigid stem cooling Regulation on 
water control for. degreasers, ‘stills, air Baller Food 
compressors or condensers. By throttling < — von 
the flow of cooling water in accordance ae Pumps 


with the temperature at the water dis- 
charge, it assures constant cooling water 
temperature, saves water and lubricating 
oil and protects the equipment against 

‘overheating. Ask for Catalog No. 700. 
> ee yt 4 “ . 


| , INC. 
DPR CO Brinn avenve, now tork 17.0.0 


SAVES STEAM SACO CANADA, LTD. 85 Richmond St. W., TORONTO, ONT 





Catalog H-11 
explains 


The C. E. SQUIRES CO. 
Cleveland, O. 



















. HOW IS YOUR 
‘POWER COUPLED 


Full power delivery means freedom from misalignment, whip, backlash, instant 
takeup of surges. Protection requires the most efficient couplings, e 






Flexible Couplings 


NEVER NEED LUBRICATION 


L-R Couplings insure maximum use of your power, greater safeguards for your 
equipment, dependable power flow for your time-tables of production, for reasons 
that you will find only in L-R. Free floating individual resilient load cushions 
instantly deform and adjust to any and every emergency. Internal friction is 
eliminated. 








CATALOG ILLUSTRATES AND DESCRIBES 
L-R COUPLINGS FOR EVERY DUTY 











L-R TYPE “IA” 
eteoacneineneantiie’ There is an L-R for any service and condition, from 1/6 to 2500h.p. Free 
i, os i. ¥.. Selector Charts lead you directly to the couplings your set-ups call for. All 
amy — data athand. Save engineering time. Wire or write 





LOVEJOY FLEXIBLE COUPLING CO. 27.0.3: 
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HOUSANDS of excessive pres- 
sure systems operating under 
300 F depend on Edward Fig. 158 
globe hydraulic valves for fast, 
certain shut-off or accurate pres- 


gure control. 


The seat and swivel needle disk 
are made of EValloy, Edward's 
own development in abrasion re- 
sisting stainless steel. The inside 
screw construction, the extra deep 
stuffing box and the special gland 
and packing nut design lengthen 


packing life and prevent leakage 
\along the stem. Streamlined body 


EDWARD 6000 LB HYDRAULIC VALVES 





FIG. 158 GLOBE 























contours permit free flow at high 
velocities with low pressure drop. 

These—and other—specific 
advantages of Edward Fig. 158 
valves add up to savings in main- 
tenance time and replacement 
parts. For information on valves 
in the Edward line write for 
Edward BETTER VALVES Catalog 
No. 101. 


Corresponding ball check valves, Fig. 160, with same 
ratings, also available. 





DIMENSIONAL DETAILS OF EDWARD Fig. 158 and 160 HYDRAULIC VALVES 


For power, petroleum, chernical process, marine, techno- 
logical or general industrial service 
Rating 6000 lb at 125 F 
Globe type, screwed or socket welding ends 





























SIZE yr") 4% 1 we" 1 yy" Woy” 11w"t| 2” 
End to End, Fig. 158 and 160 | 334 | 3% | 3% | 4%/)5% 6%| 7% 9 
Center to Top Open, Fig. 158 |8%/| 84} 84 | 9% | 10%| 13% |14%]| 18 
Handwheel Diameter, Fig. 158 | 534 | 534 | 53% | 63% | 844 110% | 10%] 11% 
Weight—lbs, Fig. 158 34%| 3%) 4%1 7 12 22 37 62 
Weight—lbs, Fig. 160 1%) 1%] 2%] 4%] 7%) 13% 119% | 40 


























THE EDWARD VALVE & MFG. CO., INC., 1350 W. 145th Street 
East Chicago, Indiana 


EDWARD &’ VALVES @ 


FIG. 
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Is this the Perfect Ruling Pen? 


HERE’S a new ruling pen you will be proud to own— 
a ruling pen designed by Bruning craftsmen to be per- 
fect in every detail. We believe you will find it different 
from any ruling pen you have used. Here’s why— 


BETTER DESIGN. Balanced for proper “feel”— precisely 
proportioned in point and handle—beautiful in appear- 
ance and as useful as it is beautiful—pen shaped to have 
a natural feel when guided against straight edge. 


BETTER MATERIAL. Point made of finest tempered tool 
steel, properly heat-treated for longer wear—properly 
drawn for correct tension of upper or spring blade. 
Natural, polished coco-bola wood handle. 


See your Bruning representative now about this new 
Bruning Ruling Pen—or write us for complete infor- 
mation. Charles Bruning Company, Inc. 





2258-327 


BRUNING 


SINCE 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 


Everything For The Engineer And Draftsman 











New Gulf Refining Co. Houdry Unit for 
production of hi-octane gasoline. Engineers 
—E. B. Banger & Sons., Boston, Mass. 


HEAT INSULATIONS 


Help Assure Top Production 
for GULF’'S NEW HOUDRY UNIT 


Carey Heat Insulations were specified for this big refining operation, 
just as they have been chosen for other large units throughout the oil 
industry—on a basis of known and proved outstanding performance. 













Whatever your particular insulation problems, remember you can depend 
on CAREY Heat Insulations and our nationwide engineering and dis- 
tribution service. Write Dept. 63 for details. 


THE PHILIP CAREY MFG. COMPANY - Lockland, Cincinnati, Ohio 
’ 





N CANADA THE PH 





PROTECT Y¢ UR 
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WORLD’S LARGEST 
completely Air Conditioned Hotel 


opens 


Heating and Ventilating Contractor: Mehring and Hanson Co., 
Chicago, Ill. Architect and Consulting Engineer: Holabird and 
Root, Chicago, Ill. General Contractor: Harris Co., New York. 


Every guest room has a Carrier Weathermas- 
ter unit with individual control. Positive 
circulation of outside air is also provided. 


in Nation’s Capital 


New Statler in Washington, First Hotel To Install 
Carrier Conduit Weathermaster System 


e Year round air conditioning of 
the entire building is an outstand- 
ing feature of the new Statler Hotel, 
most recent addition to Washing- 
ton’s rapidly rising skyline. 

Two Carrier Centrifugal Refrig- 
eration Machines provide a daily 
cooling capacity equal to the melt- 
ing of 1,100 tons of ice. Individual 
Carrier Weathermaster units serve 
conditioned air to each guest room. 
Lobbies, dining rooms, corridors, 
and all public spaces are air con- 
ditioned from the central plant. 


The air conditioning equipment 
was designed as an integral part 


Carrier, 


AIR CONDITIONING ° REFRIGERATION 
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of the building thus gaining space 
equivalent to two extra floors while 
keeping the height of the structure 
within building code requirements. 


Occupants of guest rooms may 
dial “Warmer” or “Cooler” as de- 
sired. All air delivered to guest 
rooms is 100% outside air. Heated 
or chilled water is circulated in 
Weathermasters. In rooms receiv- 
ing the full heat of the sun, cooling 
can be obtained while heating is 
being used in rooms which have 
northern exposure. 


CARRIER CORPORATION, SYRACUSE,N.Y. 
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TO KNOW STEEL FORGINGS 


@ It’s a far step from the village blacksmith’s 
shop to the modern hydraulic press that shapes a 
thirty ton ingot of alloy steel. But the basic prin- 
ciples successfully used are the same. The forge- 
smiths must have the necessary facilities and 
long acquired experience. They must have ade- 
quate furnaces equipped with pyrometer controls 
for properly heating the ingot and an accurate 
knowledge of how and where to apply the forging 
pressure. 

Correctly controlled heating and application 
of pressure permits the smiths to forge into the 
steel a structure of quality. By knowing what it 
takes to produce a flawless forging, it is easy to 
understand why the steel forging with heavy 
duty work to do should be National Forged. 


NATIONAL FORGE 
& ORDNANCE CoO. 


IRVINE, WARREN COUNTY, PENNA. 
“WE MAKE OUR OWN STEEL” 


For Excellence 


FT EL CRE MOON 


in Production 











War Bond Buyers are Guarantors of Victory 


ho a ee a 
tee ee 





Wherever stainless steel’s corrosion re- 
sistant qualities and temperature values 
are required in bellows service, CMH 
uni-metal circular seam welded assem- 
blies are filling that need. 


Woe Solder or Flux Reguirea 


Long lengths of CMH Bellows are 
standard production; strength is further 
enhanced with multiple ply assemblies 
when needed. 





Ask for engineering recommendations on specific applications. 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Illinois 
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for welding Silicon Bronzes? 


Silver Soldering or Gas Welding Stainless? 


Get the answers to these and hundreds of similar 
questions from the Krembs Fluxine Chart... . new, 
revised edition just published. Explains how to 


select the proper flux for every metal-joining job. 
Easy to use. Handy for reference. Prepared by 
consulting, welding and brazing engineers, origi- 
nators of 89 different non-bubbling, quick flowing 
Fluxine Fluxes. Chart free when requested on a 
company letterhead. 


KREMBS AND COMPANY 
666 West Ohio Street Chicago 10, Illinois 


Chemists and Metallurgists Since 1875. 






TRADE MARK REGIGTERED U.S. PAT. OFF. 


fFLeuxéES TYP ON ALL METALS 





Pa 


Used to accurately delay the closing or opening of an 
electrical circuit following a power failure or disconnect of 
the A. C. operating potential. Or to provide an adjustable 
time delay between the closing of a pilot circuit and the 
subsequent closing or opening of the Timer load circuit. 
Ideal for automatic protection of electronic tube plate 
circuits against sudden application of power. Powered by 
self-starting industrial type synchronous motors. 

Hundreds of applications. Each unit precision built— 
rugged and dependable. Write for complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
39 W. Van Buren St. ® Chicago, Illinois 





BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 











“OUR CAMOUFLAGE DEPARTMENT’ 


Camouflage is confusing—particuiarly when the 
2H mark on a drawing pencil camouflages a 3H 
lead.... Draftsmen, architects and engineers want 
a drawing pencil they can rely on. That means 
that the pencil in any given degree always has 
exactly the same feel and produces exactly the 
same line. It also means that the lead holds the 
point you give it—and is uniformly smooth, from 
first sharpening to final stub. 

More draftsmen, architects and engineers use 
the Venus Drawing Pencil than any other make. 
They can depend on Venus 
Drawing—whenever and 
wherever they buy. 









Try Venus Drawing yourself 
at our expense. Just mail us 
the coupon below—circling 
the two degrees you would 
like to try—and we will gladly 
send you free samples. 


PENCILS 


SSSSSSSSSSSTSSSSSSTSSSESSS SESS SS SSS SES EEREB Eee eee ees eB Eee 


American Pencil Company 
Dept. 185, 500 Willow Ave., Hoboken, N. J. 
In Canada: Venus Pencil Company, Ltd., Toronto 


Please send FREE samples of the two grades circled: 


Daan 


arto eet er eed BC rere Ae 


Tt 


9H - 8H -7H - 6H - 5H - 4H - 3H- 2H- H-F - HB-B - 28 - 3B- 4B - 5B - 6B 


NAME and title 





FIRM NAME 





ADDRESS 





CITY STATE 
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Birth of an idea 


The idea of knurling the points of hollow 
set screws so they would not shake loose was 
originated by our President, Mr. Hallowell, 
to meet a need in our own plant. 


One of our machinists had been having a 
great deal of trouble with set screws working 
loose on a machine, so every few days he had 
to tighten them up. This he mentioned to 
our President as he was passing through the 
shop and Mr. Hallowell, after some thought, 
suggested that he knurl the points of the 
screws and see what would happen. 


About a month later the machinist was able 
to report that since the points had been 
knurled those screws had never worked 
loose. 


We started production of the “Unbrako” 
Hollow Set Screws with Knurled Points 
shortly thereafter. Today, of course, they 
are in demdnd everywhere. 


Play safe by specifying and adapting the ‘““UNBRAKO” 
Knurled Point Locking Screws for all requirements. 


Knurling of Socket Screws originated with “Unbrako”’ 
years ago. 





Be 
Reg. U 8. Pat. Off 
Self-Locking 
HOLLOW SET SCREW 


STANDARD PRESSED STEEL CoO. 
JENKINTOWN, PENNA. BOX 558 


———— BRANCHES ——— 
BOSTON © DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS © SAN FRANCISCO 


OVER 40 YEARS IN BUSINESS 








TO MEET THE OPERATING 
CONDITIONS FOR WHICH 


GUARANTEED THEY ARE SOLD! 


* Types : Horizontal or vertical; Single suction single and 
multi-stage; Double suction, single and multi-stage. ; 
* Materials: Stainless steels, acid-resistant bronzes, nickel, 





lead, or any alloy required. 
* Drive: Direct connected, belted chain or gear. 


Be 


“The FREDERICK IRON & ; STEEL CO. 


T Cae 


























@ How can you humidify 40,000 cu. ft. of 
space for less than 2¢ an hour? 


@ Where can you get complete data on hu- 
midification by the steam type, unit system? 


YOU can find the answers 
to the above and many 
other questions in the new 
Armstrong Humidifier 
Technical Bulletin No. 158 
which shows you how to 
avoid the evils of winter 
heating dry air, at low cost. 





eee ee ee ae ee ee Er 


ARMSTRONG MACHINE WORKS 
894 Maple Street, Three Rivers, Michigan 


YES! I want a copy of your Humidifier Book No. 158 contain- 
ing valuable information about condensate drainage problems. 


SUI i, dl a ike NI cn 
Please Check: (J Plant Engineer ( Consulting Engineer 
0 Student Engineer 
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PLEASE LIMIT YOUR CALL TO FIVE MINUTES 





When a Long Distance circuit is 
crowded the operator will say: “Please 


limit your call to five minutes.” 


Observing this time limit on essential 


calls, and avoiding all unnecessary 


calls, will help the whole war effort. 


BELL TELEPHONE SYSTEM 
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OPPORTUNITIES 























POSITIONS OPEN 


ENGINEER 


INDUSTRIAL DESIGN 
and DEVELOPMENT 


Wanted as assistant to Chief 
Engineer of long-established, 
international organization. 
The right man, with both 
electrical and mechanical de- 
sign and engineering experi- 
ence and demonstrated crea- 
tive ability in the develop- 
ment of machine products for 
industry, will command a 
good salary. This position 
is with an alert and progres- 
sive manufacturer now en- 
gaged in vital war work and 
long recognized as a peace- | 
time leader in its field... a 
leadership which it is deter- 
mined to hold and which the 
successful applicant will have 
a part in holding. You will 
find working conditions con- | 
genial in a pleasant commun- | 
ity forty miles from Chicago. 
Send us your complete back- 

ground; we will hold it in | 
strictest confidence. 


Address CA-851 


care of “Mechanical Engineering.” 








i} 
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Cracker-jack advertising director, technical graduate, familiar 
with mechanical equipment used in power plants, refineries, — 
(ony experience helpful. my le and responsible for 
all advertising details. Location Chicago. Lofg established and 
sound firm. Outline experience and education. Live wire, crea- 
tive, ambitious young engineer, around 35, desired. Address 
CA-836, care of “"Mechanical Engineering.” 











WANTED 


MECHANICAL ENGINEER 


for development work with a 
small company located in a small 
town in Western New York. 
Permanent place for the right 
man—on war work now, with 
post-war work waiting. 


Address CA-852, 
care of “‘Mechanical Engineering.” 








DEVELOPMENT 
AND 


EXPERIMENTAL 
ENGINEER 


Experienced Mechanical Engineer, 
machine designer of an inventive 
type, to organize a Machine De- 
velopment Department. This is not 
a temporary position but a long 
time proposition with a high grade 
well-established company of some 
8,000 employees, and a leader in 


its particular field. 


Address CA-844 
care of “Mechanical Engineering.” 











Chemicals plant in Detroit area wants experienced or recently 
GRADUA MECHANICAL ENGINEERS. Also men who 
expect degrees in the nocar future. Important defense work. 
Write giving references, education, experience, and salary de- 
sired. Must qualify under WMC regulations. Address CA-837, 
care of “‘Mechanical Engincering.”” 





DRAFTSMEN with experience in piping, chemical plant equip- 
ment, and general plant layout for work in chemical plant in 
metropolitan Detroit. Also » experience in electrical 
layout work. Write full details and salary desired. Address 
CA-838, care of “Mechanical Engineering.” 





MECHANICAL ENGINEER—who is experienced in design of 
wire mill machinery and wire insulating equipment, to work in 
engineering and drafting office of manufacturer of clectrical 
conductors located in New York State. Address CA-849, care of 
“Mechanical Engineering.” 





MACHINE DESIGNER—Experienced in the design of special 
machinery and machine tools. This is an excellent opportunity 
for a first class man interested in a steady position. Only a man 
35-55 with a record of successful achievement will be considered. 
In replying furnish complete information preliminary to a con- 
veniently arranged interview. Address Fy. Stokes Machine 
Co., Olney P. O., Philadelphia, Pa. 





EQUIPMENT SUPERINTENDENT capable of taking charge 
of the maintenance of approximately $180,000.00 worth of con- 
struction equipment. Man se must be able to supervise 


. keep records and have a good knowledge of con- . 


struction equipment. Position permanent if man choosen is satis- 
actory. Ingham County Road Commission, Mason, Michigan. 


MECHANICAL OR HYDRAULIC DESIGN ENGINEERS by 
prominent Ohio client, manufacturing centrifugal pumps and 
other machinery. There are several openings with excellent post 
war possibilities. One opening requires only machinery or ma- 
chine tool design experience, another hydraulic experience as 
applied to machine tools and the third centrifugal pump experi- 
ence in the design of mixed flow, axial flow and Francis impellers 
and cases All applicants must conform to War Manpower rules. 
Perrin-Paus Co., 8 South Michigan Ave., Chicago. 


WE ARE LOOKING FOR A FEW MEN—There are only a few 
of the sort we want. Engineers with a solid background in 
mechanical design . . . men who aren't hidebound io their think- 
ing. We offer them an unlimited future in a new scientific in- 
dustry now working 100% on military devices. They will help 
us explore even further the peacetime possibilities of Opti-onics. 
Te's a big job . . . for big men. If we're talking to you, write us 
your whole story. Enclose a photo. Please don’t phone or call 
until an appointment is set up. Chairman, i-onics Deve! 





ick Road, Chiesgo #3. Tilinon. 





ment, Bell & Howell, 7100 
Classified advertisements under 
RATES. this heeding in MECHANICAL 
nian: [oe ING are inserted at 
the rate of 70 cents a line. 
60 cents a line to members of A.S.M.E. Seven 
words te the line average. A box number 
ress counts es one line. Minimum insertion 
charge, 5 line basis. matter carried in 
single column units of multiples of one inch at 


flat rate of $10 per inch per insertion. Copy 
must be on hand not later than the 10th of the 








month preceding date of publication. 





ENGINEERING OPPORTUNITY 
IN INDUSTRY WITH 
EXCELLENT PoSTWAR OUTLOOK 


FTER the war, one in- 

dustry that will con- 
tinue moving forward is air 
transportation. Here is an 
outstanding opportunity for 
engineers to grow with the 
nation’s leading domestic 
airline! 

As a member of American 
Airlines’ engineering staff at 
La Guardia Field in New 
York, you will be contribu- 
ting to the war effort—and 
will also be preparing your- 
self for an engineering future 
in aviation. 

No aeronautical experience 
is needed. If you have had 
at least two years of experi- 
ence in the design or servicing 
of tools, machines or me- 
chanical devices in mechani- 
cal, electrical or aeronautical 
fields, you can qualify. Can- 
didates accepted will be given 
full course in aircraft famil- 
iarization. Length of course 
and starting salary depend 
on your experience. 


Don’t overlook this splen- 
did opportunity. Today, 
write American Airlines at 
the address below, giving 
past experience and detailed 
personal information, includ- 
ing draft status. 


AMERICAN AIRLINES, INc. 
Personnel Dept., Section “B” 
100 East 42nd St., New York 17, N. Y. 
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Positions Open— Positions 
Wanted— 
Patents, Books, | 























WANTED 


for the 


PHILCO 


ENGINEERING 
STAFF 


@ RADIO—ELECTRONICS— 
ELECTRiCAL ENGINEERS 

Men with degrees in electrical 
engineering or comparable ex- 
perience in radio and television. 

@ MECHANICAL ENGINEERS 
Men with college degrees or com- 
parable experience in the engi- 
neering aspects of electrical ap- 
pliances, and in designing small 
machinery. 


@ DESIGN ENGINEERS— 
DRAFTSMEN 

Men with experience in mechani- 
cal designing, especially of small 
metal parts and of the automatic 
machinery to mass-produce them. 

@ PRODUCTION ENGINEERS 
Including electrical and mechani- 
cal engineers familiar with any 
phase of radio, radio-phonograph 
and television production. 

@ PHYSICISTS 
Must have science degree in 
physics. Some practical experi- 
ence in radio is desirable. 


WE expect the men who qualify 
for these positions to become 
permanent members of our staff and 
take an important part in our post- 
war program. 


To maintain the Philco tradition of 
progressive research and develop- 
ment, is first and foremost in our 
minds. We provide the finest of 
technical equipment. But often, 
even more helpful is the inspiration 
and personal assistance of working 
with men who have done so much 
for the advancement of Radio, 
Television, Refrigeration and Air- 
Conditioning. 


WRITE US TODAY 


Qualified men not now engaged in 
work requiring their full talents, are 
invited to write us in detail as to 
their experience, education, family 
and draft status, and salary. Letters 
will be treated in strict confidence. 


Hiring subject lo local W.M.C. rulings 
WRITE TO MR. GEORGE DALE 


PHILCO 


CORPORATION 


Philadelphia 34, Penna. 





WANTED—A MECHANICAL ENGINEER with product 
development experience in design and engineering. One who 
has not only proven his ability > write effectively on technical 
subjects but who understands the techniques of the printed page. 
For such a man, 30-35, now ing his postwar years, a lead- 
ing business paper has an itorial staff opening to offer. Ad- 
dress CA-834 in care of “Mechanical Engineering.” 


MECHANICAL ENGINEER—25 to 45 years of age. Prefer- 
ence given man experienced in process equipment work. Posi- 
tion permanent and offered by aationally known comrany. 
Location Midwest. Address CA-832, care of ‘*Mechanical 
Enginecring. 











POSITIONS WANTED 





CHIEF ENGINEER—Centrifugal = ager = all Engi 
ncering and Manufacturing oe te dern, efficient, eco- 
nomical standardized or special design. All rypes. Existing 
lines modernized. Executive many years. Eastern location pre- 
ferred. Address CA-842, care of *‘Mechanical Enginecring.” 


MECHANICAL ENGINEER B.S. recognized university. Seeks 








CHIEF ENGINEER—with considerable experience ia the design 

of centrifugal pumping equipment from standpoints of rtm 
ment of hydraulic efficiency and economical standardized struc- 
tural design. Should have executive and general mechanical 
ability. This is a permanent position with a well-established 
pump and mechanical equipment company located in Chicago. 
Company engaged in 100% war work on regular peace-time 
products and is ‘Programing a long-term development program 
on pumping equipment as well as new lines. State availability, 
qualifications, salary desired in your reply. Address CA-830, 
care of **Mechanical Engineering.” 





MACHINE DESIGNER—Expericeced on the design of special 
machiocry and machiac toes. This is am excellest sates mac. 
fer a first class man interested im a steady pesition in 

land. Only mem 35-55 with a recerd of successful entation 
will be considered. In replying furnish complete information 
prelimimary to a conveniently arranged | imterview. Address 
CA-788, care ef “‘Mechanical Engiaccring.” 








REPRESENTATIVES AVAILABLE 








MANUFACTURERS REPRESENTATIVE 

Mechanical engineer with wide experience in the 
sale, manefactore and operation of allen and heavy 
machinery having extensive acquaintance with pur- 
chasing, engineering and maintenance department of 
large manufacturers, would like to contact machinery 
manufacturer desirous of obtainin g high grade energetic 
representation in the Pittsburgh district. 

Address CA-843, 

care of ‘Mechanical Engineering.” 








TECHNICAL SALES 
Engineering sales office experienced handling and 
negotiating with engineering departments amd Con- 
sulting Engineers invites confidential correspondence 
leading to responsible representation of equipment or 
machinery manufacturer for the New York metropolitan 
area. Commission basis desired or other basis con- 
sidered for account requiring sales to general industrial 
manufacturing plants and/or power plants. Address 

CA-845, care of ‘‘Mechanical Engineering.” 

















EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 





ENGINEERS, DESIGNERS, METALLUR- 


EXECUTIVES, 

GISTS seeded for Cleveland area. Good salarics. Neo fee until 
placed. Write immediately te Bradley Placement Service, 555 
Leader Building, Cleveland, Ohie. 





SALARIED POSITIONS—$2,508 to $25,000. This adver- 
tising service of 33 years’ recognized standing ocgotiatcs 
for positions ef calibre indicated. Procedure individual- 
ized to yeur personal requirements. Retaining fee pro- 
tected by refund provision. entity covered. Wf salary 
has been $2,560 or more send fer details. R. W. Bixby, 
Inc., 115 Delward Bidg., Buffale, N. Y. 








E. G. Stroud, Member A.S.M.E., President The Cleveland 
Enginecriag ncy Co., 219 Huron-Ninth Building, 
Cleveland, onb, ood 
technical placement w Evuployers wishing to engage 
Executives, jo Designers, Draftsmen or other 

exhical mca ane inviend so we this service. Ap- 
plicants available should write for blank and list of 
epporturitics. 








ible position. Acronautical experience since 1939; also in 

plastic development since 1942. Art present not employed at 

7 skill. Age 24, married, draft deferred. Address CA-846, 
£**Mechanical Engineering.” 








EQUIPMENT FOR SALE 





MOTOR-GENERATOR EXCITER—General Electric direct cur- 
rent gencrator $66]083, Compound wound, Form A, Type RC-15, 
Volts 20 load—125, Amp.—400, Volrs full load—125. $ 
1200/1165, 50 KW. General Electric Three Phase Induct 
Moror #1187975, Type KT, 347-6-75-1220, Form B, Three meg 
Cycles 60, Speed full load—1165, volts 440, Amp.—89, H.P.—75. 
— Hiram Walker & Sons, Inc., Purchasing Dept., Peoria, 
inois 





FOR SALE—Two-stage, direct gas driven air compressors— 
Bessemer 80 h.p. Type 9B, $1,500; Clark Bros. 100 h.p. Type S, 
$1,000; 2 Pattin Bros. 90 h.p. Ekonomy Type, $1,500; Ingersoll- 
Rand 80 b. p. Type 10, belt-driven, two-stage compressor, $800. 
All in good condition. Dean Bros., W. T. Waggoner Bidg., 
Fort Worth 2, Texas. 








BUSINESS OPPORTUNITIES 








WANTED 


IDEAS, INVENTIONS or PATENTS 


A company with a nationally 
known product would like to 
consider ideas and inventions 
suitable for post-war use in 
the industrial and commer- 
cial field of applying and 
dispensing lubricants, such 
as pumps, point to point, 
centralized lubrication, etc. 
Also hydraulic, vacuum, or 
pneumatic actuated mecha- 
nisms, pistons, valves, etc., as 
used in the Aijircraft and 
Automotive field. Also pas- 
senger and industrial eleva- 
tors, automatic leveling de- 
vices, controls, etc., and sim- 
ilar items such as portable 
lifting and stacking trucks or 
mechanisms used about fac- 
tories, etc. 


x *k * 


Before sending us any 
information, please write 
for detailed instructions, 
Dept. NP3, L. W. Ramsey 
Advertising Agency, 
Davenport, lowa. 
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Annual Coveiting 
the Mechanical En- 
gineering Field with 
a Unique Combina- 
tion of Complete 
Equipment Direc- 
tory and Uniform 
Manufacturers’ Cat- 
ologs. 16-page In- 
sert Catalog of 
A.S.M. E. Publica- 
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Unnecessary 


to let your production 
slip this winter... 


BECAUSE OF POOR HEATING! 





ee TYPED UN ed Don’t let absenteeism, due to colds and other winter ailments, 
HEATERS—ideal for i i i 
etilen aan aaauie Gates and time losses and spoilage, due to numb fingers, cripple your 
area. Easily installed in vital production schedules during the cold months ahead. 
a A 7 —_ = aw 

el. an esigne Oo ¢ 7 
pe Ag Bg sgl * Make sure of comfortable temperatures throughout your plant 
heated air with minimum by putting in modern equipment such as Clarage Unit Heaters. 
ped with lead coated heavy 

dw ead co x 
ar aan ca * Whether you have an entire plant to heat, or require a few 
suitable for offices — very units to help out a present system, the ease with which Clarage 


quiet in operation. 


Unit Heaters can be installed and their higher heating efficiency 
should make them your first choice. 





UNITHERM UNIT HEATERS 








— designed for %* Clarage has pioneered many improvements. All are incor- 
wide area 4 P y 
heating. Built porated in our present line of heaters. Syncrotherm Control 
pe a alls (patented), to mention but one, 
So is tremendously important. It en- 
side walls or ables you to maintain UNIFORM 
Se ee eatth temperatures. No cold floors; no = 
consrifuest heat wastage at ceiling! Fuel costs » «COMPLETE 
each outlet. are drastically reduced. ‘AIR CONDITIONING 
ing ne gn Look i P - f : ; ; a Bek oa 
on single sha % Look into the many vantages oO ees er 
turning on Ci Unit.H N ! COOLING 
ts Nh tg arage Unit. Heaters NOW! 24 sash ott 
Heating out — sizes, operating seg or 4 oe 
good for pres- ot water... very prompt deliveries. VE! t A’ 
gg "Stine No obligation to have Clarage engi- rahe ba gel 
parts acces- neers submit complete recommenda- oe oN ri 
INVEST 10 pe ay tion—write, or phone us today! FACTORY HEATING 
ay VIGTORY: 4 different di- te SER ION Se 
u ore ar « b 
. Bonds! odin a . * * MECHANICAL DRAFT 
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Clarage San Company CLT mae INDUSTRIAL NEEDS 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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FILING SAW TEETH on hand, band and circular 


saws for the Army Air Corps is the destiny of 
these Automatic Saw Filers built by the Foley 
Manufacturing Company. The precise action 
needed to obtain accurate file cuts depends to 


a large extent upon the use of compact, high 


WITH TORRINGTON — BANTAM capacity NCS Needle Bearings. 











A LARGE PRECISELY CONSTRUCTED ROLLER THRUST BEARING, measuring over a foot in diameter, 
enables the giant 514-ton hook, shown in the inset, to rotate smoothly and safely, even when 
encumbered by its 150-ton capacity load. When the Shepard Niles Crane and Hoist Corporation 
custom-designed this load block, which is to hang from an overhead electric traveling crane 
in a West Coast shipyard, they selected a Type LR-71 Roller Thrust Bearing for the yoke 
bearing because of its compact design which provides a static capacity of 155 tons. This is 
an excellent example of Torrington’s ability to design and build bearings for unusual applications. 


GRINDING OF GEARS, WASHERS and rolls is NEW STANDARDS OF ACCURACY and performance in metal turning have been developed through 
done rapidly and accurately with this Rotary the generous use of anti-friction bearings in this Model ““M”’ 16-Speed Engine Lathe built by 
Surface Grinder made by the Arter Grinding The Monarch Machine Tool Company. Giving high capacity in a minimum of space, 
Machine Company. In the four-speed change Torrington Radial Roller Bearings have been used as the center support of the spindles of 
gear mechanism for the drive to the magnetic these lathes, as shown graphically in the accompanying cross-section. 

chuck, the makers have specified Type NCS 

Bearings with their compact design and high 

load capacity. Bearing application is shown 

in the accompanying cross-section. 


BECAUSE OF THEIR LIGHT WEIGHT, low coeffi- 
cient of friction and high lubricant capacity 
Needle Bearings serve a wide variety of spe- 


ai = 17% ~ B 
SS Ss ee ORRINGTO EARINGS 


quickly and easily by reference to Torrington- 

Bantam’s complete line of Needle Bearings of STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 

all types and sizes. Whatever your bearing THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
problem, TURN TO TORRINGTON for SOUTH BEND 21 INDIANA 

expert engineering counsel. : 
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AR LIQUID PUM 


gives 





ere’s a real improvement in centrifugal pump 
design. A pump of larger capacity, full effi- 
ciency and adaptable to almost any job where 
clear water or liquids are handled. Easy to in- 
stall where floor space is limited. It’s the answer 
to the modern cry for elimination of excess bulk 
and weight with correspondingly lower main- 
tenance cost. 


T HIGH MOTOR MOUNTING — 
above floor splash and dirt. 


FLEXIBLE COUPLING — acces- 
sible stuffing box. 


ACCESSIBILITY — complete 
rotor removable without 
breaking pipe connections. 


SMOOTH OPERATION—impelier 
spins between two bearings. 


STANDARD MOTOR—avoids 
prolonged shutdown as any 
Economy Double Suction Pumps for 


clear liquid pumping in the larger serv- stock motor is usable. 

ice requirements. In a large range of 

sizes for services from 300 to 1200 

G P.M, with heads up to 100 feet. This improved design Economy Pump is made 


in several sizes with capacities from 10 to 500 

G.P.M. and with heads up to 225 feet. Write. 

today for illustrated catalog D2-1042. Also ask 

for Economy’s latest Pump Data Book. Free to 
Economy Multi-Stage Pumps for pressure 


pumping—for services from 10 to 500 G.P.M, e ss va Plant Engineers and Executives. 
with heads up to 800 feet. ; i os 
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HAMILTON, OHIO, U.S.A. 
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_ ge -= ©© | TIMKEN BEARINGS 
v— = Nee Zee Comtrel Thrust in 
aD © \ FRENCH MECHANICAL SCREW 


PRESSES 


Application of Fimken 
Bearings in French Me- 
chanical Serew Presses. 


TIMKEN 


TAPERED ROLLER BEARINGS 
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